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TTL/MSI 9300 
4-BIT UNIVERSAL SHIFT REGISTER 


DESCRIPTION — The 9300 is a TTL/MSI 4-Bit Universal Shift Register. As a high speed multi- 
functional sequential logic block, it is useful in a wide variety of register and counter applications. 
It may be used in serial-serial, shift left, shift right, serial-parallel, paratlel-serial, and parallel-paraltel 
data register transfers. This new 9300 replaces the earlier 9300 device in all applications. Atl require- 
ments of the original 9300 specification are satisified with the minimum shift rate of 15 MHz being 
improved to 30 MHz. 


LOGIC SYMBOL 


1 PE Po Py P2 Pa 


9300 


ce 


K 
MR Qo Q1 Q) Q3 


@ 38 MHz TYPICAL SHIFT FREQUENCY 

e ASYNCHRONOUS COMMON RESET aEaas fa ae 

e J, K INPUTS TO FIRST STAGE 

e SYNCHRONOUS PARALLEL ENTRY 

@ TYPICAL POWER DISSIPATION OF 300 mW Vcc = Pin 16 

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS GND =Pin 8 

e TTL COMPATIBLE _ 

CONNECTION DIAGRAMS 

DIP (TOP VIEW) 

PIN NAMES LOADING (Note a) 

PE Parallel Enable (Active LOW) Input 2.3 ULL. 

Po, P1, Pa, P3 Parallel Inputs 1 ULL. 

J First Stage J (Active HIGH) Input 1 ULL. 

K First Stage K (Active LOW) Input 1 ULL. 

CP Clock (Active HIGH) Going Edge Input 2 ULL. 

MR Master Reset (Active LOW) Input 1 ULL. 

Qo, Q1, Q2, A3 Parallel Outputs (Note b) 6 ULL. 

03 Complementary Last Stage Output (Note c) 8 ULL. 

NOTES: 


a. 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW 
b. 6 U.L. is the output LOW drive factor and 12 U.L. is the output H!IGH drive factor. 
c. 8 U.L. is the output LOW drive factor and 16 U.L. is the output HIGH drive factor. 


LOGIC DIAGRAM FLATPAK (TOP VIEW) 


03 @) 


© = Pin Numbers 
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FAIRCHILD TTL/MSI ¢ 9300 


FUNCTIONAL DESCRIPTION — The logic diagram indicates the functional characteristics of the 9300 4-bit shift register. Several special 
logic features of the 9300 design which increase the range of useful application are: 


1. AJK input is provided to the first flip-flop in the register. This type of input is the same as the more common JK input except that the 
LOW voltage level activates the K input. This provides the greater power of the JK type input for most general applications. At the same 
time the simple D type input most appropriate for a shift register can be easily obtained by tying the two inputs together. 


There is no restriction on the activity of the J or K inputs for logic operation—except for the set up and release time requirements. 


3. Parallel inputs for all four stages are provided. These will determine the next condition of the shift register synchronous with the clock 
input, whenever the parallel enable input is LOW. With the parallel enable input LOW, the element appears as four common clocked D 
flip-flops. When the parallel enable is HIGH, or not connected, the shift register performs a one bit shift for each clock input. In both cases 
the next state of the flip-flops occurs after the LOW to HIGH transition of the clock input. 


An internal clock buffer provides both reduced clock input loading, and the ability to gate the clock with only a single NAND gate. 
The active HIGH output is provided for all four stages and an active LOW output is provided for the last stage. 
6. A master asynchronous reset input allows the setting to zero of all stages independent of any other input condition. 


N 


a 


TRUTH TABLES 


TABLE I—SERIAL ENTRY TABLE tIl-PARALLEL ENTRY 
(PE = HIGH, MR = HIGH) (PE = LOW, MR = HIGH) 
L = LOW Voltage Level (Po, Pi, Po or P3) (Qo, Qi, Qo or Q3) 
X = Don’t Care 


Qo at ty (no change) 
Qo at tp, (toggles) 


H H 
TABLE IV—MODE SELECTION 
ee PE | Po ot. Po Pe fd 
Table | & il 


Parallel Entry Refer to Table II! } x -x | H | 


TABLE I1—SERIAL ENTRY 
(PE = HIGH, MR = HIGH) 


JaK Qo att 
Connected 0 n+1 
L L 
H H 
TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


INPUTS INPUT CURRENT VERSUS INPUT VOLTAGE 
R, J, K, Pg, Py, P2, & P3 PE 


(n+1) = Indicates state after next clock 


EQUIVALENT CIRCUIT 
Vec 2 
< 3 € 
Ro ; os a 
as 0 1.0 2.0 3.0 7.0 0 1.0 2.0 3.0 
Vy - INPUT VOLTAGE - VOLTS Viy ~ INPUT VOLTAGE -VOLTS Vy INPUT VOLTAGE - VOLTS 
OUTPUT CURRENT VERSUS OUTPUT VOLTAGE 
OUTPUTS (Qo, Q1, Q2, Q3 AND Q3) 


LOW STATE HIGH STATE 
EQUIVALENT CIRCUIT 


(guy “OUTPUT CURRENT - mA 
guy ~ OUTPUT CURRENT - mA 


0 0.2 0.4 0.6 0.8 1.0 1.2 
Vout ~ OUTPUT VOLTAGE - VOLTS Vour ~ OUTPUT VOLTAGE - VOLTS 
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FAIRCHILD TTL/MSI * 9300 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin ~0.5 V to+7.0V 
*Input Voltage (dc) —0.5V to t5.5V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to+Vc¢c value 
Output Current (dc) (Output LOW) +30 mA 


*Either Inout Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 
SUPPLY VOLTAGE (Ve¢c) AMBIENT 


PART NUMBER 

MIN. TYP. MAX. TEMPERATURE 
9300XM 4.5V 5.0 V 5.5V —55°C to 125°C 
9300XC 4.75 V 5.25 V 0°C to 75°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS 
DITION 
SYMBOL PARAMETERS MI TYP. MAX UNITS CON S 
(Note 4) 
i 
3.6 
0.2 
10 
20 
23 


N. 
VIH Input HIGH Voltage 0 Volts Guaranteed Input HIGH Voltage for All Inputs 
be 


VIL Input LOW Voltage 
VCD Input Clamp Diode Voltage 


Volts Guaranteed Input LOW Voltage for All Inputs 
1.5 Volts Vec = MIN., lyn = -12 MA, Ta = 25°C 


Volts Vcc =MIN., low = —640 uA 
for O3, and —480 vA for Qg—-Q3 
Vin = Viy or Vy. per Truth Table 


VOH Output HIGH Voltage 


VOL Output LOW Voltage Vcc =MIN., lot = 12.8 mA 
for Q3 and 9.6 mA for Qg—03 


Vin = Viy or ViL per Truth Table 


NH Input HIGH Current 
JK, MR, Po, Py, P2 & P3 40 
cP 80 LA Vcc = MAX., Vin = 2.4 V 
PE 92 

Ne Input LOW Current 


J, K, MR, Po, P71, P2 & P3 


cP 
PE 


Isc Output Short Circuit Current —20 
(los) (Note 5) 


3 
> 


Vcc = MAX., Vin = 0.4 V 


Vcc = MAX., VouT =O V 


mA 9300XM | Vcc = MAX. 
mA 9300XC | Inputs HIGH 
NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case"’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

4. Typical limits are at Voco = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


3 S 
> a 


i<e] 
ND 


FAIRCHILD TTL/MSI * 9300 


SWITCHING CHARACTERISTICS (Tj = 25°C) 


SYMBOL 


PARAMETER CONDITIONS 


See Fig. 1. 


Turn On Delay from MR to OUTPUT 26 37 See Fig. 2. 
(Except Q3) 


SWITCHING SET-UP REQUIREMENTS (T , = 25 C) 


LIMITS 
‘pw (CP) Glock Pulse Width 7 Pon 
ts (Data) Set-up Time Data to Clock 
th (Data) Hold Time Data to Clock a ee 


: = oll aT 
e Fig. 
eine (eee 


CONDITIONS 


th (PE) Hold Time PE to Clock tO, ol On? 
tow (WR) Mester Reset Pulse Width 
trec (MR) Recovery Time Master Reset to Clock = a eae 


ns 


DEFINITION OF TERMS 

SET-UP TIME (ts) is defined as the minimum time required for the correct logic jevel to be present at the logic input prior to the clock 
transition from LOW to HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (tp) is defined as the minimum time following the clock transition from LOW to HIGH that the logic level must be maintained at 
the input in order to insure continued recognition. A negative HOLD T!ME indicates that the correct logic level may be released prior to the 
clock transition from LOW to HIGH and still be recognized. 

RECOVERY TIME (tree) is defined as the minimum time required between the end of the Reset pulse and the clock transistion from LOW to 
HIGH in order to recognize and transfer HIGH Data to the O outputs. 


SWITCHING TIME WAVEFORMS 


Clock to Output Delays and Clock Pulse Width. Master Reset Pulse Width, Master Reset to Output Delay 
and Master Reset to Clock Recovery Time. 


oe 
a -—— 


15V 1.5V 
CLOCK sa 
-— oe 1.5V 


CLOCK 


OUTPUT 
L5V 15V 
a 
OUTPUT 
\ 15V / 


OTHER CONDITIONS: J=PE=MR=H 


Fig. 1. 
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FAIRCHILD TTL/MSI ¢ 9300 


SWITCHING TIME WAVEFORMS 
( Cont’t ) 


Set-up (ts) and Hold (tp) Time for Serial Data (J and K) Set-up (ts) and Hold (tp) Time for PE Input. 
and Parallel Data (Po, P41, Pz and P3) 


“Wh ZZ Sx 


tyil) 4) ty(H) 
t.(L) t,(H) 
CLOCK 


1.5V 15V 
Po, P1, Pa, Pa 


OUTPUT 


OTHER CONDITIONS: MR=H 
*J & K SET-UP TIME AFFECTS Qo ONLY 


Fig. 3. 


Note: The shaded areas indicate when the input is permitted to change for predictable output performance. 


TYPICAL SWITCHING CHARACTERISTICS 


SWITCHING PERFORMANCE 
CLOCK TO OUTPUT (Q3) DELAY CLOCK FREQUENCY 


AND MASTER RESET TO OUTPUT DELAY VERSUS 
VERSUS TEMPERATURE AMBIENT TEMPERATURE 


CLOCK FREQUENCY 


PROPAGATION DELAY — ns 


Tp, - AMBIENT TEMPERATURE -- °C Ty — AMBIENT TEMPERATURE -. °C 
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TTL/MSI!I 93HOO 
HIGH SPEED UNIVERSAL 4-BIT SHIFT REGISTER 


DESCRIPTION — The 93HO0O is a TTL/MSI 4-Bit Universal Shift Register offering a typical shift 
frequency to 55 MHz and guaranteed minimum value of 45 MHz. These features make the 93HOO 
useful in a wide range of high speed register and counter applications. These include serial-serial, shift 
left, shift right, serial-paratlel, parallel-serial and parallel-parallel data registers. 


LOGIC SYMBOL 


The 93HOO is pin compatible with the 9300 and 93L00 shift registers. Major electrical differences are 
the speed of operation and resulting power dissipation. 


e 55 MHz TYPICAL SHIFT FREQUENCY 

e ASYNCHRONOUS COMMON RESET 

e J, K INPUTS TO FIRST STAGE 

e SYNCHRONOUS PARALLEL ENTRY 

e TYPICAL POWER DISSIPATION OF 350 mW 

e tNPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS Vcc = Pin 16 

e PIN FOR PIN COMPATIBLE WITH 9300A AND 93L00 DEVICES GND = Pin8 

CONNECTION DIAGRAMS 

PIN NAMES LOADING DIP (TOP VIEW) 
(Note a) 

PE Parallel Enable (Active LOW) Input eee oe 

Po, P1, P2, P3 Parallel Inputs TULL. 

J First Stage J (Active HIGH) Input TULL. 

K First Stage K (Active LOW) Input 1 ULL. 

cP Clock (Active HIGH) Going Edge Input 2 ULL. 

MR Master Reset (Active LOW) Input 1 ULL. 

Qo, Q1, Q2, A3 Parallel Outputs (Note b) BULL. 

Q3 Complementary Last Stage Output (Note b) 10 ULL. 

NOTES 


a. 1 Unit Load (U.L.) = 40 UA HIGH/1.6 mA LOW 
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor 


LOGIC DIAGRAM 


FLATPAK (TOP VIEW) 


o3 @) 


© = Pin Numbers 
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FAIRCHILD TTL/MSI « 93HO00O 


FUNCTIONAL DESCRIPTION — The logic diagram indicates the functional characteristics of the 93HOO 4-bit shift register. Special logic 
features of the 93HOO design which increase the range of application are described below: 


1. 


o} 


A JK input is provided to the first flip-flop in the register. This type of input is the same as the more common JK input except that the 
LOW voltage level activates the K input. This provides the greater power of the JK type input for most general applications. At the same 
time the simple D type input most appropriate for a shift register can be easily obtained by tying the two inputs together. 


There is no restriction on the activity of the J or K inputs for logic operation—except for the set up and release time requirements. 


Parallel inputs for all four stages are provided. These will determine the next condition of the shift register synchronous with the clock 
input, whenever the Parallel Enable input is LOW. With the Parallel Enable input LOW, the element appears as four common clocked D 
flip-flops. When the Parallel Enable is HIGH, or not connected, the shift register performs a one bit shift for each clock input. In both cases 
the next state of the flip-flops occurs after the LOW to HIGH transition of the clock input. 


An internal clock buffer provides both reduced clock input loading, and the ability to gate the clock with only a single NAND gate. 
The active HIGH output is provided for all four stages and an active LOW output is provided for the last stage. 
A master asynchronous reset input allows the setting to zero of all stages independent of any other input condition. 


TRUTH TABLES 
TABLE | — SERIAL ENTRY TABLE II — SERIAL ENTRY 


(PE = HIGH, MR =HIGH) (PE = HIGH, MR = HIGH) 


J& 
Connected 


K 
L L 
H H 
TABLE tV — MODE SELECTION 
ee a 
Refer to 
Serial Entry H 4 x X 4 
Table 1 & Ih 


Paraliel Entry Refer to Table II! ane 


H =.HIGH Voltage Level 
= LOW Voltage Level! 
X = Don’t Care 


Qo at try (no change) 


Qo at ty, (toggles) 


TABLE tit — PARALLEL ENTRY 
(PE = LOW, MR =HIGH) 


D-Input Output O at tyh+4 
(Po, P4, Pa or P3) (Qo, Q1, Q2 or Q3) 


L L 
H H 


(n+1) = Indicates state after next clock 


TYPICAL INPUT AND OUTPUT CIRCUITS 


INPUTS OUTPUTS 
EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT Veco 
Vec 
OUTPUT 
Ro oe 

INPUT = = 
LOW 
Fig. 2 Fig. 3 

Fig. 1 OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE 
INPUT VOLTAGE LOW STATE HIGH STATE 


liq 7 INPUT CURRENT — mA 


Igut — OUTPUT CURRENT - mA 
lgyt — OUTPUT CURRENT ~ mA 


o 0.4 0.8 1.2 1.6 2.0 
Vin — INPUT VOLTAGE — VOLTS Vout — OUTPUT VOLTAGE ~ VOLTS Vout — OUTPUT VOLTAGE — VOLTS 
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FAIRCHILD TTL/MS! « 93HO0O 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to+125°C 
Vcc Pin Potential to Ground Pin —0.5V to+7.0V 
*Input Voltage (dc) —0.5V tot5.5V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to+V¢c value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBER AMBIENT TEMPERATURE 


-55°C to 125°C 
0°C to 75°C 


93HOOXM 
93HOOXC 


X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS 
SYMBOL PARAMETER TYP. 
MIN. (Note 4) 


| 
2.4 


UNITS CONDITIONS 


Vec = MIN., lov = —0.64 mA (—0.8 mA, Pin 11) 


Voltage for All Inputs 
Volts Vec = MIN., Iyyy = —12 mA, Ty, = 25°C 


VOH Volts Vin = Vin or Vib per Truth Table 

Vi Input HIGH Voltage ae 

Vat Input LOW Voltage az Walis Guaranteed Input LOW Threshold 
ae 


Fo vs 
Volt Vcc = MIN., to, = 12.8 mA (16 mA, Pin 11) 
ae Vin = ViH or Viz per Truth Table 
Volt Guaranteed Input HIGH Threshold 
ey Voltage for All Inputs 


Vcp Input Clamp Diode Voltage 


Nie Input LOW Current _ mA Vcc = MAX., Vin = 0.4 V 
J, K, MR, Po, P41, Po & P3,PE 
CP 

tH Input HIGH Current Vcc = MAX., Viny = 2.4 V 


J, K, MR, Po, Py, P2 & P3, PE 
CP 


Input HIGH Current 
Output Short Circuit Current 
isc (Note 5) =o 


Power Supply 93HOOXM 
Cc 


Icc Current 93HOOX 


ops. iS 
ome) 

<= 

> 


3 
> 


Vcc = MAX., Vin = 5.5 V 


Vcc = MAX., Vout = 0 V 


a 
3 3 
> > 


Voc = MAX. 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 
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FAIRCHILD TTL/MSI e 93HO0O0 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


LIMITS 
PARAMETER UNITS 
ae ae 
2 


Shift Right Frequency | 45 | 55 
Turn Off Delay from Clock to Output a ao 


‘SYMBOL 


Turn on Delay from Clock to Output 
Turn on Delay from MR to Output (Except Q3) 


tpHL (MR) 


SWITCHING SET-UP REQUIREMENTS (T , = 25°C) 
SYMBOL PARAMETER 


tow (CP) | Clock Pulse Width 2 | eo | 
t, (Data) Set-Up Time Data to Clock | 12, | 60 | 
th (Data) Hold Time Data to Clock ) Oo | -5.0 | 


th (PE) Hold Time PE to Clock 
tow (MR) Master Reset Pulse Width 
trec (MR) Recovery Time Master Reset to Clock 


SET-UP TIME (t,) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock transi- 
tion from LOW to HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (tp) is defined as the minimum time following the clock transition from LOW to HIGH that the logic level must be maintained at 
the input in order to insure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to the 
clock transition from LOW to HIGH and still be recognized. 


t, (PE) Set-Up Time PE to Clock 


RECOVERY TIME (tree) is defined as the minimum time required between the end of the reset pulse and the clock transition from LOW to 
HIGH in order to recognize and transfer HIGH data to the Q outputs. 


SWITCHING TIME WAVEFORMS 


The shaded areas indicate when the input is permitted to change for predictable output performance. 


pam tow pee] 
MR 
1.5V 15V 


CLOCK L L 
TRHL | 'PLH | ge 
QUTPUT : 
f : { 1.5V 
CLOCK 
Other Conditions: J 
= "PHL 
OUTPUT ‘ 


Other Conditions: PE =L 
Po=Py =P5=P3=H 


Fig. 5 — MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 
MASTER RESET TO CLOCK RECOVERY TIME 


1.5V 1.5V 


Fig. 4 - CLOCK TO OUTPUT DELAYS & 
CLOCK PULSE WIDTH 


J&K 


tyil) thi) 


15V 
CLOCK 


na it cares Gaba) (nen J 


Other Conditions: MR=H 
*J&K Set-Up Time Affects Qg Only 


Other Conditions: MR=H,J=K=L 
Po=Py =P2=P3=H 
*t.(H) and t,(H) Affects Qg Only 


Fig. 6 — SET-UP (t,) AND HOLD (ty) TIME FOR SERIAL Be SE PUR AG) ARD HOLD Mh) SME TOR RE ANCUT 


DATA (J&K) AND PARALLEL DATA (Po, P34, P2, P3) 


8-9 


LPTTL/MSI 93L00 
LOW POWER 4-BIT SHIFT REGISTER 


DESCRIPTION — The LPTTL/MS! 93L00 4-Bit Shift Register is a medium speed multi-functional 
sequential logic block, useful in a wide variety of register and counter applications. As a register it may 
be used in serial-serial, shift left, shift right, serial-parallel, parallel-serial, and parallel-parallel data 
transfers. The circuit uses TTL technology for high speed and high fanout capability, and is 
compatible with the Fairchild TTL family. 


LOGIC SYMBOL 


J PE Po Py, Po P3 
CP 93L00 


e 15 MHz TYPICAL SHIFT FREQUENCY Q2 93 %3 
e ASYNCHRONOUS COMMON RESET 
e J, K INPUTS TO FIRST STAGE 
e SYNCHRONOUS PARALLEL ENTRY 
e TYPICAL POWER DISSIPATION OF 75 mW 
e {INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS Vcc = Pin 16 
e ALL CERAMIC “HERMETIC” 16-LEAD DUAL IN-LINE AND FLAT PACKAGES GND=Pin 8 
e TTL COMPATIBLE 
CONNECTION DIAGRAMS 
DIP (TOP VIEW) 
PIN NAMES LOADING 
HIGH LOW 
PE Parallel Enable (Active LOW) Input 1.15 U.L.10.575 ULL. 
Po, Py, Po, P3 Parallel Inputs 0.5 U.L.| 0.25 U.L. 
J First Stage J (Active HIGH) Input 0.5 U.L.| 0.25 U.L. 
K First Stage K (Active LOW) Input 0.5 U.L.| 0.25 U.L. 
cP Clock (Active HIGH Going Edge) Input 1.0U.L.} O.5ULL. 
MR Master Reset (Active LOW) Input 0.5 U.L.| 0.25 U.L. 
Qo, Q1, Q2, Q3 Parallel Outputs 8.0 U.L.} 2.0U.L. 
03 Complementary Last Stage Output 8.0U.L.} 2.0 U.L. 


1 Unit Load (U.L.) = 40 vA HIGH/1.6 mA LOW. 


FLATPAK (TOP VIEW) 


LOGIC DIAGRAM 


: a, 
pf hlopf}loof 


on DO FP WY DY 


% 
mi: 
©. 
0, @) 


O= PIN NUMBERS 


FAIRCHILD LPTTL/MSI * 93L00 


FUNCTIONAL DESCRIPTION — The logic diagram indicates the functional characteristics of the 93LO0 4-bit shift register. Special logic 
features of the 93L00 design increase the versatility of this shift register. 


1. 


oi 


A JK input is provided to the first flip-flop in the register. This type of input is the same as the more common JK input except that the 
LOW voltage level activates the K input. This provides the greater power of the JK type input for most general applications. At the same 
time the simple D type input most appropriate for a shift register can be easily obtained by tying the two inputs together. 


There is no restriction on the activity of the J or K inputs for logic operation—except for the set up and release time requirements. 


Parallel inputs for all four stages are provided. These will determine the next condition of the shift register synchronous with the clock 
input, whenever the parallel enable input is LOW. With the parallel enable input LOW, the element appears as four common clocked D 
flip-flops. When the parallel enable is HIGH, or not connected, the shift register performs a one bit shift for each clock input. In both cases 
the next state of the flip-flops occurs after the LOW to HIGH transition of the clock input. 


An internal clock buffer provides both reduced clock input loading, and the ability to gate the clock with only a single NAND gate. 
The active HIGH output is provided for all four stages and an active LOW output is provided for the last stage. 
An asynchronous master reset input allows the setting to zero of all stages independent of any other input condition. 


TRUTH TABLES 


TABLE | — SERIAL ENTRY TABLE I!| — PARALLEL ENTRY 
(PE = HIGH, MR = HIGH) (PE = LOW, MR = HIGH) 


D-input Output OQ at th+4 
(Po, Py, P2 or P3) (Qo, Q1, Qz or Og) 


Qo at th (no change) 
Qo at tn (toggles) 


(n+1 = Indicates state after next clock) 


TABLE It — SERIAL ENTRY TABLE IV — MODE SELECTION 
(PE = HIGH, MR = HIGH) 


J&K Qo att 
Connected Oa tn+1 
L L 
H H 


Refer to 
Table! & II 


Serial Entry 


H = 


HIGH Voltage Level 
LOW Voltage Level 
X = Don’t Care 


rc 
Ul 


TYPICAL INPUT AND OUTPUT CIRCUITS 


INPUTS EQUIVALENT CIRCUIT OUTPUTS EQUIVALENT CIRCUIT 


Vcc 


Voc TYPICAL RESISTORS 
Ro = 16 kQ 

Ro Ry = 6kQ 
R2 = 2402 
R3= 5k 


OOUT 
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FAIRCHILD LPTTL/MSI ¢ 93L00 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5V to+7.0V 
*Input Voltage (dc) —0.5V to+5.5V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to+Vcc¢ value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 
TEMPERATURE 


93L00XM 4.5V —55°C to 125°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBER 


Ol 
o 
< 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS 
SYMBOL PARAMETER TYP. CONDITIONS 
(Note 4) 
Vcc = MIN., loH = —-0.32 mA 
VOH vers. | VIN = VIH or ViL per Truth Table 
Vcc =MIN., lop = 3.2 mA 
VOL Vos VIN = Vin or VyL per Truth Table 
Vv Guaranteed Input HIGH Threshold 
1H Voltage for All Inputs 
< Guaranteed Input LOW Threshold 
IL Voltage for All Inputs 
We Input LOW Current A Vcc = MAX., Vin = 0.3 V 
J, K, MR, Po,P7,P2 & P3 
WH Input HIGH Current U Vcc = MAX., Vin = 2.4 V 
J,K, MR, Pg,P7,P2 & P3 2.0 
4.0 
5.0 
Isc Output Short Circuit Current —2.5 —16 —25 mA Vcc = MAX., VouT = OV 
(Note 5) 
NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case”’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 


4. Typical limits are at Voc = 5.0 V, 25°C, and maximum loading. 
5. Not more than one output should be shorted at a time. 
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FAIRCHILD LPTTL/MSI * 93L00 


SWITCHING CHARACTERISTICS (Ta = 25°C) 


CONDITIONS 


Vcc =5.0V, Cy = 15 pF 
(See Fig. 1c) 


Turn Off Delay Vec =5.0V, Cy = 15 pF 
Turn On Delay (See Fig. 1a) 


Reset Time for MR 


CONDITIONS 


Hold Time for PE 
Recovery Time for MR 
Min Reset Pulse Width 


SET-UP TIME: tg is defined as the minimum time required for the logic level to be present at the logic input prior to the clock transition from 
LOW to HIGH in order for the flip-flop(s) to respond. 

HOLD TIME (tp) is defined as the minimum time following the clock transition from LOW to HIGH that the logic level must be maintained at 
the input in order to insure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to the 
clock transition from LOW to HIGH and still be recognized. 

RECOVERY TIME FOR MR: trec(MR) is defined as the minimum time required between the end of the reset pulse and the clock transition 
from LOW to HIGH in order for the flip-flop(s) to respond to the clock. 


Fig. Ta 


DATA SERIAL 
OR PARALELL 15v 
5 


See ea a 


OUTPUT 


SERIAL 


DATA / : 
PARALELL 1M: 
s Ss 


ty (PE) -| 


OUTPUT Sie ee 


Fig. 1c 


15V 
tpwoP ++ >a — LywOP 
dee ee ee ee NS te 
Vout Frequency = 1/2 X Vipy Frequency 
J = HIGH, K = LOW, PE = HIGH, MR = HIGH 


cP 


Fig. 1 SWITCHING TIME & SHIFT RIGHT FREQUENCY WAVEFORM 


TTL/MSI 93S00 
4-BIT UNIVERSAL SHIFT REGISTER 


TO BE ANNOUNCED 


DESCRIPTION — The 93S00 is a TTL/MS! super high speed 4-Bit Universal Shift Register. It 
utilizes Schottky clamped diode technology to achieve its super high speeds. As a high speed multi- LOGIC SYMBOL 
functional sequential logic block, it is useful in a wide variety of register and counter applications. 
It may be used in serial-serial, shift left, shift right, serial-parallel, parallel-serial, and paratlel- 
parallel data register transfers. 


PE Po Pi Pz Ps 


cP 93800 


K 
MR Qg Q, Q2 Q3 


1°15 14 13 12 
e TYPICAL SHIFT RIGHT FREQUENCY OF 100 MHz 
e ASYNCHRONOUS COMMON RESET : 
e J, K INPUTS TO FIRST STAGE Yce: Finds 
e SYNCHRONOUS PARALLEL ENTRY GND. = Pin: 8 
@ INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 
CONNECTION DIAGRAMS 

DIP (TOP VIEW) 
PIN NAMES 
PE Parallel Enable (Active LOW) Input 
Po, P1, P2, P3 Parallel Inputs 
J First Stage J (Active HIGH) Input 
K First Stage K (Active LOW) Input 
cP Clock (Active HIGH) Going Edge Input 
MR Master Reset (Active LOW) input 
Qo, Q1, Qz2, AZ Parallel Outputs 
03 Complementary Last Stage Output 


LOGIC DIAGRAM FLATPAK (TOP VIEW) 


> 
i) c fp . 
e) @) o) 


© = Pin Numbers 


© Q @) 
cP cP ce Cc 
2 % Tr [2° ® >” 
D 
2® 


a3 (2) 
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TTL/MSI 9301 
ONE-OF-TEN DECODER 


DESCRIPTION — The 9301 is a Multipurpose Decoder designed to accept four inputs and provide 
10 mutually exclusive outputs. The circuit uses TTL for high speed and high fan out capability, and is 
compatible with all members of the Fairchild TTL family. 


LOGIC SYMBOL 


9301 


@ MULTI-FUNCTION CAPABILITY 

e MUTUALLY EXCLUSIVE OUTPUTS 

¢ GUARANTEED FANOUT OF 10 TTL LOADS OVER THE FULL TEMPERATURE RANGE 
AND SUPPLY VOLTAGE RANGES 9121110934567 
HIGH CAPACITIVE DRIVE CAPABILITY 

DEMULTIPLEXING CAPABILITY 

TYPICAL POWER DISSIPATION OF 145 mW 

THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH 
FAIRCHILD DTL, LPOTL AND TTL FAMILIES CONNECTION DIAGRAMS 
e ALL CERAMIC “HERMETIC” 16 LEAD DUAL IN-LINE PACKAGE DIP ( TOP VIEW ) 

e INPUT CLAMP DIODES LIMIT HIGH SPEED LINE TERMINATION EFFECTS 


0123456789 


Vcc = Pin 16 
GND= Pin8 


PIN NAMES LOADING 3 14 
(Note a) Zt 18 

Ao, A1,A2, A3 Address Inputs 1 ULL. ) 12 
0to9 Outputs, Active LOW (Note b) 10 ULL. ‘ ‘i 
7 10 

NOTES: : ° 


a. Unit Load (U.L.) = 40uA HIGH/1.6mMA LOW 
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor, 


LOGIC DIAGRAM : FLATPAK (TOP VIEW) 


FAIRCHILD TTL/MSI ¢ 9301 


FUNCTIONAL DESCRIPTION — The 9301 decoder accepts four active HIGH BCD inputs and provides ten mutually exclusive active LOW 
outputs, as shown by the logic symbol. The active LOW outputs facilitate addressing other MS! units with active LOW enables. 


The logic design of the. 9301 ensures that all outputs are HIGH when binary codes greater than nine are applied to the inputs. 


The most significant Ag input produces a useful inhibit function when the 9301 is used as a 1 of 8 decoder. 


TRUTH TABLE SWITCHING PERFORMANCE 


TYPICAL TURN ON DELAY TYPICAL TURN OFF DELAY 
VERSUS TEMPERATURE VERSUS TEMPERATURE 


veex-bev | | {| | | | A 
acer TPT TT 
a as 

iZ 


Ale 
aan 
i 
rs 


AO Ai A2A3 


r 
r 
r 


tp - TURN ON DELAY - ns 
tel — TURN OFF DELAY — ns 


IririrtTrergare tre rreitreiter 
fee RD eae ees CER A cea oi in OR | es ms Or 
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Tle De a a a ee EE ol 
IrIrririrwirigcrirtrtrairoigeéeir ig}: 
Irrirrwrr~rir~irTrrTriéié61igqg¢4fr gzgc_rzrygen 
IrrrIrirrriréré7i161igriéigt7eFrF igri _qzow 
Tre rtf Dp rrr rrr rer zr} sA 
TriIrrTiroirw~iriréirwizt~rirwxeroig. Tol 
ITriIrrrrirwir~grt~reirwmrrrigTts 
Trrmtrrrriririrgw~iéiéiririerdgi.z™s 
rrr lett rr Dr or rr. Ty ol 
ITIrririrririrririigwiro3éidg zeal 


H = HIGH Voltage Level 
L = LOW Voltage Leve! Fig. 1 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


INPUT EQUIVALENT CIRCUIT OUTPUT EQUIVALENT CIRCUIT 
OUTPUT HIGH OUTPUT LOW 


: Yec 


OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE 
INPUT VOLTAGE OUTPUT HIGH OUTPUT LOW 


Veo * 4.75V 
Ty * 25°C 


Vin? INPUT CURRENT - mA 
lout 7 OUTPUT CURRENI - mA 


lout 7 OUTPUT CURRENT - mA 


ae 
ars 
-0. 


a) 0 0.5 1,0 
Vour ~ OUTPUT VOLTAGE - VOLTS 


3.0 5.0 7.0 
Voyy ~ OUTPUT VOLTAGE - VOLIS 


Fig. 2 Fig. 3 Fig. 4 


FAIRCHILD TTL/MSI ¢ 9301 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature ~65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5V to +7.0V 
*Input Voltage (dc) 0.5V to +5.5V 
*Input Current (dc) ~30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5V to +Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage Limit or Input Current is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) TEMPERATUDE 


9301XM 5.0.V 85°C to 128°C 
9301XC 5.0 V 5.25 V 0°C to 75°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBER 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS 
SYMBOL PARAMETER CONDITIONS 
MIN. TYP. MAX. UNITS 
(Note 4) by 
VIH Input HIGH Voltage 2.0 Guaranteed input HIGH Threshold 
Voltage for all Inputs 
Vi“ Input LOW Voltage 


Volts Guaranteed input LOW Threshold 
Veb Input Clamp Diode Voltage 


Voltage for al! Inputs 
VOH Output HIGH Voltag2 2.4 
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Voc= MIN, liq = 12MA,T ap = 25°C 
Vec = MIN., loy = -800uA : 
Vin = Vin or VyL per Truth Table 
Vcc = MIN., lo, = 16mA : 
VIN = Vip or Vit per Truth Table 
Vcc = MAX., Vin = 2.4V : 


oO 
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< 
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VOL Output LOW Voltage 


NH Input HIGH Current 


—_ 
° 
> 
=) 
= 
> 


He Input LOW Current -0.96 -1.6 mA Vcc = MAX., Vin = 0.4 V 
Isc Output Short Circuit Current -20 -40 -70 mA Vcc = MAX., Vout = 0.0 V 
(los) (Note 5) 

Icc Power Supply Current 29 44 mA Vcc = MAX. 


NOTES: 

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’ conditions. 

(3) The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the tempera- 
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

(4) Typical limits are at Voc = 5.0V, 25°C, and maximum loading. 

(5) Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Ta, = 25°C) 


LIMITS 
PARAMETER UNITS 
TYP. MAX. 


SYMBOL TEST CONDITIONS 


Turn Off Delay Input to Output 


Vec = 5.0V 
C_ = 15pF (See Fig. 1) 


tpHL Turn On Delay Input to Output 


LPTTL/MSI!I 93L01 
LOW POWER ONE-OF-TEN DECODER 


DESCRIPTION — The LPTTL/MSI 93L01 is a Multipurpose Decoder designed to accept four inputs 
and provide 10 mutually exclusive outputs. The circuit uses TTL technology and is compatible with 
the Fairchild TTL family. 


LOGIC SYMBOL 


15141 2 


Ag Ay A2A3 
93L01 
0123456789 


MULTI-FUNCTION CAPABILITY pee snd Pome 
MUTUALLY EXCLUSIVE OUTPUTS 
DEMULTIPLEXING CAPABILITY 

TYPICAL PROPAGATION DELAY OF 63 ns 
TYPICAL POWER DISSIPATION OF 45 mw Vcc. =P ING 
INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS SNe =e 
ALL CERAMIC “HERMETIC” 16-LEAD DUAL IN-LINE AND FLAT PACKAGES 
TTL COMPATIBLE 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


LOADING 
PIN NAMES 
Ao, A1, A2, A3 Address Inputs 
0to9 Outputs (Active LOW) 


1 Unit Load (U.L.) = 40 uA HIGH/1,6 mA LOW 


FLATPAK (TOP VIEW) 


1 
0 
1 
2 
A 
4 


LOGIC DIAGRAM 


a 


FAIRCHILD LPTTL/MSI « 93L01 


FUNCTIONAL DESCRIPTION — The 93L01 decoder accepts four active HIGH BCD inputs and provides ten mutually exclusive active LOW 
outputs, as shown by logic symbol or diagram. The active LOW outputs facilitate addressing other MSI units with active LOW input enables. 


The logic design of the 93L01 ensures that all outputs are HIGH when binary codes greater than nine are applied to the inputs. 
The most significant input Ag produces a useful inhibit function when the 93L01 is used as a 1-of-8 decoder. 


TRUTH TABLE 
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HIGH Voltage Level 
L = LOW Voltage Level 


TYPICAL INPUT AND OUTPUT CIRCUITS 


INPUTS OUTPUTS 
EQUIVALENT CIRCUIT EQUIVALENT CIRCUITS 
Vec OUTPUT LOW OUTPUT HIGH 
V 
16k OUT CC 
IN 
6.0kQ 2402 
aa a — © OUT 
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5Vto+7.0V 
*Input Voltage (dc) —0.5V to t5.5V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
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FAIRCHILD LPTTL/MSI e 93L01 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBER TEMPERATURE 


-+ 
< 
a) 
> 


93L01 XM 
93L01 XC 


~55°C to 125°C 
O°Cto 75°C 


5.5 V 


h 
ol 
< 
olor 
j=) 
< : 
z 
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X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
SYMBOL PARAMETER TYP, UNITS CONDITIONS 
(Note 4) MAX. 

Vcc =MIN., | =-0.4mA 
VOH Output HIGH Voltage 2.4 3.6 Volts Ce non 

VIN = Vin or Vy, per Truth Table 

Vec=MIN., 1 =40mA 
VOL Output LOW Voltage 0.3 Volts ae acOl ue 

VIN = VIH or ViL per Truth Table 

Guaranteed | t HIGH Threshold Volt 
ViH Input HIGH Voltage 2.0 Volts phe noe ae 

g for All Inputs 

G teed | t LOW Threshold Volt 

VIL Input LOW Voltage 0.7 Volts eras pee ee aoe 
g for All Inputs 
| ao eae p20 20a Vcc = MAX, Vina 2.4 V 
a aes ee i a ae 
1.0 mA Vcc = MAX., Vin = 5.5 V 

Isc Output Short Circuit Current | -25 | -16 | +25 Vec = MAX., Vout = 0.0 V (Note 5) 
Icc Power Supply Current a ee ee eee Vcc = MAX., Inputs at GND 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voitage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25° C, and rnaximum loading. 

5. Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


LIMITS 
PARAMETER UNITS 


MIN. TYP MAX. 
Turn On Delay Input to Output 36 55 


SYMBOL CONDITIONS 


Vcc =5.0V_ See Fig. 1 
Cy = 15 pF 


SWITCHING TIME WAVEFORMS 


Fig. 1 
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TTL/MSI 9302 


ONE-OF-TEN DECODER WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION — The 9302.is a multipurpose Decoder designed to accept four inputs and provide 10 
mutually exclusive outputs. The open collector outputs provide wired-OR capability which can be 
used for numerous summing, decoding and demultiplexing operations. The circuit uses TTL for high 
speed and high fan out capability, and is compatible with all! members of the Fairchild TTL family. 


@ OUTPUTS HAVE WIRED-OR CAPABILITY 

@ PROVIDES CAPABILITY TO GENERATE AND SUM MINTERMS OF 3 OR 4 VARIABLES 

@ ACTIVE LOW OUTPUTS ARE USEFUL FOR DRIVING LOW VOLTAGE LAMPS AND 
RELAYS 

MULTI-FUNCTION CAPABILITY 

MUTUALLY EXCLUSIVE OUTPUTS 

DEMULTIPLEXING CAPABILITY 

TYPICAL POWER DISSIPATION OF 145 mW 

INPUT CLAMP DIODES LIMIT HIGH SPEED LINE TERMINATION EFFECTS 


PIN NAMES LOADING 


(Note a) 
Ag, A1,A2, A3 Address Inputs 1 ULL. 


Oto 9 Outputs, Active LOW (Note b) 10 ULL. 


NOTES: 

a. Unit Load (U.L.) = 40uUA HIGH/1.6mMA LOW 

b. An external pull-up resistor is needed to provide HIGH level drive capability. The outputs will 
sink a maximum of 16MA at Voyrt = 0.4 V. 


LOGIC DIAGRAM 


© = PIN NUMBER 
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LOGIC SYMBOL 


9302 


0123456789 


131211109345 67 


Vec = Pin 16 
GND= Pin8 


CONNECTION DIAGRAMS 
DIP ( TOP VIEW ) 


FLATPAK (TOP VIEW) 


FAIRCHILD TTL/MSI ¢ 9302 


FUNCTIONAL DESCRIPTION — The 9302 decoder accepts four active HIGH BCD inputs and provides ten mutually exclusive active LOW 
outputs, as shown by the logic symbol. The open collector outputs provide easy summing of input terms. The 9302 provides the capability in 
one package to generate and sum any or all of the minterms of three variables, or the first 10-of-16 minterms of four variables. 


The logic design of the 9302 ensures that all outputs are HIGH when binary codes greater than nine are applied to the inputs. 
The most significant input (A3) produces a useful inhibit function when the 9302 is used as a 1-of-8 decoder. 


TRUTH TABLE 
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H = HIGH Voltage Level 
L = LOW Voltage Level 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


INPUT EQUIVALENT CIRCUIT OUTPUT EQUIVALENT CIRCUIT 


OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS OUTPUT VOLTAGE 
INPUT VOLTAGE OUTPUT LOW 


ea CEE 


4 ——— cee 
1,0 2. 0.5 
Vin ~ INPUT VOLTAGE - VOLIS | Your” ouTPut VOLIAGE - vous. 


Voc * 5.0V 


{yy ~ INPUT CURRENT - mA 
lyr - OUTPUT CURRENT - mA 
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FAIRCHILD TTL/MSI ¢ 9302 


. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65°C to +1,50°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5V to +7.0V 
*Input Voltage (dc) 0.5V to +5.5V 
*Input Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5V to +Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage Limit or Input Current is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


TEMPERATURE 


SUPPLY VOLTAGE (Vcc) 


PART NUMBER 


_ 55° C to 125°C 
0°C to 75°C 


9302XM 
9302XC 


5.0 V_ 
5.0 V 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging tnformation Section for packages available on this product. 
¢ 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 
LIMITS 


TYP. 
(Note 4) 


SYMBOL PARAMETER CONDITIONS 


Guaranteed input HIGH Threshold 
_ Voltage for all Inputs _ 
Guaranteed input LOW Threshold 
Voltage for all Inputs 


Vcc= MIN, lin = 412mA Ta = 25° Cc 
Vcc = MIN., Vcex = 5.5 V 

Vin = Vin or Viz per Truth Table 
Vcc = MIN., lot = 16mMA 

VIN = VIH or VIL per Truth Table 


Vcc = MAX., Vin = 24V 


ViH Input HIGH Voltage 2.0 


VIL Input LOW Voltage 


VcD Input Clamp Diode Voltage 
ICEX Output HIGH Leakage Current 


VOL . Output LOW Voltage 


WH Input HIGH Current 


Voc = MAX., Vin = 5.5 V- 
Vcc = MAX., Vinqy = 0.4 V 


yp Input LOW Current 


Icc Power Supply Current Vcc = MAX. 


NOTES: 

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample SPeciigStlon: A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

(3) The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the tempera- 
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

(4) Typical limits are at Vcc = 5.0V, 25° C, and maximum loading. 
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TTL/MSI!I 9304 
DUAL FULL ADDER 


DESCRIPTION — The 9304 consists of two independent, high speed, binary Full Adders. The adders 
are useful in a wide variety of applications including multiple bit paralle! add/serial carry addition, 
parity generation and checking, code conversion and majority gating. The circuit uses TTL for high 
speed, high fanout operation and is compatible with all members of the Fairchild TTL family. 


LOGIC SYMBOL 


18 13 1 «+14 


@ MULTI-FUNCTION CAPABILITY 

@ 8ns CARRY PROPAGATION DELAY : 

e COMPLEMENTARY INPUTS AND OUTPUTS AVAILABLE gana wapy 

e TYPICAL POWER DISSIPATION OF 150 mW PURE ADeet ple apDEe 
e 


THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH 
FAIRCHILD DTL, LPDTL AND TTL FAMILIES 
e ALL CERAMIC “HERMETIC” 16-LEAD DUAL IN-LINE PACKAGE 


e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS Voc = Pin 16 
GND = Pin8 
PIN NAMES LOADING 
(Note a) 
FULL ADDER 1 CONNECTION DIAGRAMS 
A,B Operand Inputs 4U.L. DIP (TOP VIEW) 
Cc Carry Input 4U.L. 
iS) Sum Output (Note c) 10 ULL. 
S Complementary Sum Output (Note c) 10 ULL. 
Co Carry (Active LOW) Output (Note b) 7 ULL. 
FULL ADDER 2 
Ay, By OR Operand (Active HIGH) Input 1 ULL. 
Az, B2 OR Operand (Active LOW) Input 4U.L. 
C Carry (Active LOW) Input 4U.L. FULL chia 
Ss Sum Output (Note c) 10 ULL. pani [e ADDER 2 
S Complementary Sum Output (Note c) 10 ULL. 
Co Carry (Active HIGH) Output (Note b) 7 ULL. 
NOTES: 


a. 1 Unit Load (U.L.) = 40UA HIGH/1.6mMA LOW. 
b. 7 U.L. is the output LOW drive factor and 14 U.L. is the output HIGH drive factor. 
c. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor. 


LOGIC DIAGRAM oe FLATPAK (TOP VIEW) 


FULL 
ADDER 2 


ADDER 2 


© = Pin Numbers 


FULL 
ADOLR 1 ‘ 


> |FULL 
ADDER 2 
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FAIRCHILD TTL/MSI * 9304 


FUNCTIONAL DESCRIPTION — The Fairchild 9304 logic block consists of two separate high speed carry dependent sum full adders. This 
design allows a minimum carry propagation time when the adders are used in ripple carry applications. The adders are identical except that add- 
er 2 has provision for either active HIGH or active LOW inputs at the A and B terminals. The adders produce a LOW carry and both LOW and 
HIGH sum with active HIGH inputs, a HIGH carry and both HIGH and LOW sum when active LOW inputs are used. This principle of duality is 
shown below, where the adders are drawn as functional blocks. 


TRUTH TABLES 
ADDER 1 ADDER 2 


INPUTS OUTEUTS INPUTS OUTPUTS 


Co B C 


oO 
n 
Or 


= 
o 


ToOorleertaiofr re 
IrrarewgwrereaTiry|>} 
Pee es 
3S IO ee aE 
oT © re ee ar 


2 ee ie ee 


Fo Fe OR ie A ee ee 


Ie a Eee ee eR eo eae ee ee ee ee eee 
TIIEITrerrr LTLTrTrerPrrrtrrrrrrrr2rerrirrerer |! 
TIrroroorrrirtrrrrrrririrrrrtrrrrirgrrrerior el! 
Irermrrrrr@rrgrrirrrirrrririgrriregriricer)?| 
De as Se ee eee ee ar eee a ee a eae 

fee Seer ede aa a ee aie ea EE oe ee: See, SE SE are Se 

Pre LPL re EL PP ee eer meer eee ee ere oe wl 


a SE “a as le ae ee, SE. SS a i ee ea 


H = HIGH Voltage Level 
L = LOW Voltage Level 


FUNCTIONAL BLOCK REPRESENTATION 


@ () @ 
c 8 A 
9304 FA 1 
s s 
) 
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FAIRCHILD TTL/MSI * 9304 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5V to +7.0V 
*Input Voltage (dc) -0.5V to +5.5V 
*Input Current (dc) -30mA to +5.0mA 
Voltage Applied to Outputs (Output HIGH) -0.5V to+Vcc value 
Output Current (dc) (Output LOW) +30mA 


*Either Input Voltage Limit or Input Current is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBERS TEMPERATURE 


-55°C to 125°C 
0°C to 75°C 


9304XM 
9304XC 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 
LIMITS 


SYMBOL | PARAMETER Min | VP MA UNITS CONDITIONS 

VIH Volts Guaranteed !nput HIGH Threshold Voltage 
For All tnputs 

Vib Sees ed Volts Guaranteed Input LOW Threshold Voltage 
For All Inputs 

VOH Output HIGH Voltage 2.4 Volts 1OH = -560uA (Pins 5 & 11) 


Vcc = MIN., loH = -800uUA 

Vin = Vin or Vi~ per Truth Table 
Volts loL = 11.2mA (Pins 5 & 11) 

Vcc =MIN., fo, = 16mMA 

Vin = Vin or Vic per Truth Table 
Vcc = MAX., Vin = 2.4 V 


Oo 
N 
(=) 


A 


VOL Output LOW Voltage 


> 


Input HIGH Current 
Ay & By (Pins 14 & 13) 
WH Other Inputs 


Input HIGH Current 
All Inputs 
Hie Input LOW Current 


At & B1 (Pins 14 & 13) 
Other Inputs 


3 
> 


Vcc = MAX., Ving = 5.0 V 


ae 
40 
IF 


3 
> 


Vcc = MAX., Vip = 0.4 V 


od 
~ © 
AO 


Isc Output Short Circuit Current 
(los) (Note 5) 


lec Power Supply Current 


Vcc = MAX., Vout =0.0 V 


Voc = MAX., Pins 13 & 14 =0.0 V 


oo 
3 


[es 
3} 
3 
> 


E 
> 


NOTES: 


(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California 

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

(3) The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the tempera- 
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

(4) Typical limits are at Voc = 5.0V, 25°C, and maximum loading. 

(5) Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Ta = 25°C) 


PARAMETERS at 
Turn Off Delay Input to Output 
Ai tos 


Turn On Delay Input to Output 
Ai toS 


UNITS 


| MIN. | MIN. 
i ee ee ee 


25 40 ns 


SYMBOL TEST CONDITIONS 


Vcc =5.0V 
CL = 15pF 
See Fig. B 
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FAIRCHILD TTL/MSI * 9304 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


INPUTS — OUTPUTS 
EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT 
OUTPUT HIGH OUTPUT LOW 
Vec Voc 
: 
INPUT CURRENT VERSUS INPUT VOLTAGE OUTPUT CURRENT VERSUS OUTPUT VOLTAGE 


PINS 1, 2, 3, 4, 12, 15 PINS 13, 14 HIGH STATE LOW STATE 


- OUTPUT CURRENT - mA 


Thy 7 INPUT CURRENT - mA 


OUT 7 OUTPUT CURRENT - mA 


tour 


““10 0 1.0 2.0 3.0 4.0 
Vijy 7 INPUT VOLTAGE - VOLTS 


0 1.0 2.0 3.0 4.0 “1.0 0 10 3.0 5.0 7.0 9.0 “1.0 70.6 -0.2 0 0,2 0.6 1.0 L4 
Vin 7 INPUT VOLTAGE - VOLTS Voyz ~ OUTPUT VOLTAGE - VOLTS Voy ~ OUTPUT VOLTAGE - VOLTS 


Fig. A 


SWITCHING CHARACTERISTICS 


Cin (4) Ain (4) 
+ ‘PHL [=e | f 'PLH 7s — an 
vOur OT fw er 1.5V 1.5V 
Sout @) 
Note: O = PIN NUMBER 
TYPICAL CARRY TURN ON TYPICAL CARRY TURN OFF TYPICAL ADD TURN ON TYPICAL ADD TURN OFF 
DELAY TIME DELAY TIME DELAY TIME DELAY TIME 
VERSUS TEMPERATURE VERSUS TEMPERATURE a VERSUS TEMPERATURE VERSUS TEMPERATURE 
2 24 & 


°° 
rc) 


{pty - ADO TURN-OFF DELAY TIME - ns 


toy, ~ ADD TURN-ON DELAY TIME - ns 


> 
> 


toy) - CARRY TURN-ON DELAY T1ME 
tp; y> CARRY TURN-OFF DELAY TIME - ns 
= 


° 


11 
“55-35 -15 5.0 25 45 65 «85 (105 125 “55-35 -15 5.0 25 45 65 85 105 125 “55-35-15 5.0 25 45 65 85 105125 “55-35-15 5.0 2 45 65 «85 105 125 
Tq 7 AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C Tq ~ AMBIENT TEMPERATURE - °C Tq - AMBIENT TEMPERATURE - °C 


Fig. B 
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TTL/MSI 9305 
VARIABLE MODULO COUNTER 


DESCRIPTION — The TTL/MSI 9305 is a monolithic, high speed, Variable Modulo Counter circuit, 
constructed with the Fairchild Planar* epitaxial process. It is a semisynchronous counter which can 
be programmed without extra logic to provide division or counting by either 2 and 4, 5, 6, 7, 8, or 
10, 12, 14,16. A binary count sequence can be obtained for all of the preceding counter modulos as 
well as 50% duty cycle output for dividers of 8, 10, 12, 14, 16. The device also features asynchronous 
overriding master reset and set inputs and the negation output of the final flip-flop output which 
allows the cascading of stages. The circuit uses TTL for high speed, high fanout operation and is 
compatible with all other members of the TTL family of digital integrated circuits. 


LOGIC SYMBOL 


cP, 
MR 9 Ap OO Ag 
e VARIOUS BINARY COUNTING MODES 
—MODULO 2 AND MODULO 5, 6, 7, 8 
—MODULO 10 (8421 BCD), 12, 14, 16 
e VARIOUS FREQUENCY DIVISION MODES WITH 50% DUTY CYCLE OUTPUT 
—MODULO 8, 10, 12, 14, 16 


13.1112 9 6 5 


Voc = Pin 14 


@e LOGIC SELECTION OF COUNTING MODE 
e ASYNCHRONOUS MASTER RESET AND SET INPUTS GND= Pin 7 
e MULTISTAGE COUNTING OPERATION 
e TTL COMPATIBLE CONNECTION DIAGRAMS 
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS DIP (TOP VIEW) 
PIN NAMES LOADING 
(Note a) 
So. $4 Select inputs 1 ULL. 
CPo First Stage Clock Active HIGH Going Edge Input 1 ULL. 
CPy Three Stage Clock Active HitGH Going Edge Input 1 ULL. 
MS Master Set (Active LOW) input 1 ULL. 
MR Master Reset (Active LOW) Input 1 ULL. 
Qo First Stage Output (Note b) 8 ULL. 
Compiementary First Stage Output (Note b) 8 ULL. 
Q4, Q2, AZ Three Stage Counter Outputs (Note b) 8 ULL. 
3 Complementary Last Stage Output (Note c) 10 ULL. 
NOTES: 


(a) 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 
(b) 8 U.L. is the output LOW drive factor and 16 U.L. is the output HIGH drive factor. 
(c) 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor. 


LOGIC DIAGRAM FLATPAK (TOP VIEW) 


*Planar is a patented Fairchild process. 


8-28 


FAIRCHILD TTL/MSI e 9305 


FUNCTIONAL DESCRIPTION — The MSI 9305 consists of four master-slave flip-flops which are separated into two functional units — a single 
toggle stage and a three stage synchronous counter. All four flip-flops change state on the LOW to HIGH transition of the clock. The three stage 
counter can be programmed with external connections as shown in the table below to provide modulo of either 5, 6, 7 or 8. This basic configu- 
ration allows synchronous binary counting by the last three stages and independent modulo 2 operation with the first single stage. 


A four stage binary counter with a modulo of 10, 12, 14 or 16 is obtained by applying the incoming clock to the single toggle stage and feeding 
its negation output to the clock input of the three stage counter. A 4-stage divider with 50% duty cycle output is produced by feeding the in- 
coming clock to the three stage counter and clocking the single stage with the Q3 output. In either the binary or 50% division mode the modulo 
(10; 12, 14, 16) is determined by the external programming connections for the three stage counter. These 4-stage counters or dividers are not 
fully synchronous (semisynchronous) but have only one flip-flop ripple delay in either configuration. Counter modulos other than 10, 12, 14, 
16 can be formed with a few extra gates. 


Several 9305 variable modulo counters programmed in any modulo can be connected together without extra logic to form asynchronous (ripple) 
type multistage counters. This is done by connecting the Q3 output of the less significant counter to the clock input of the following counter. 


The Master Set and Reset will asynchronously set or reset all four stages when activated. The active LOW Reset input when LOW will clear the 
counter, overriding the clock and forcing the outputs (O93) LOW and outputs Qo, A3 HIGH. The active LOW Set input when LOW will preset 
the counter, overriding the clock and forcing the outputs O93 HIGH and outputs Og, G3 LOW. The master set provides a synchronous clear, 
since the first clock pulse following the asynchronous master set wil! reset all stages. This action is independent of the modulo programmed. 


COUNTING MODE 
The following are rules specifying the external connections required for various counter and divider modulos. 


ASYNCHRONOUS MODE 


*As determined by programming connections. 


; ALTERNATE** 
PROGRAMMING CONNECTIONS PROGRAMMING CONNECTIONS 


FOR LAST THREE STAGES FOR LAST THREE STAGES 


re ao Csr [woouts 


Q3 5 
Q4 Q4 6 
Q9 Q9 7 
Q2 8 
Q4 8 


NC = Not Connected **The alternate programming connections program the counter and 
conveniently terminate unused select inputs (NC). Since these inputs 
form the inputs to a single NAND gate (see logic diagram), their 
connection to the counter outputs for the various count modulos 
provides the following output drive: 


AVAILABLE 
MODULO OUTPUT OUTPUT 
FANOUT 


CONNECTIONS FOR MODULO 10, 12, 14, 16 
BINARY COUNTERS AND 
50% DUTY CYCLE DIVIDERS 


For Binary Counting 
Qo connected to CP4 
Incoming clock to CP9 


For 50% Duty Cycle Output 


G3 connected to CP 


Q3 
Q\ 
Q2 
Qy 
Q2 


Incoming Clock to CP4 
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FAIRCHILD TTL/MSI e 9305 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5Vto+7.0V 
*Input Voltage (dc) ~0.5V to +5.5V 
*Input Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) ~-0.5 V to+Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage Limit or [nput Current is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


PAH NUMGER SUPPLY VOLTAGE (Vcc) 


TEMPERATURE 
MIN. TYP. MAX. 
9305XM 4.5V 55V -55°C' to 125°C 


9305XC 4.75V 5.0V 5.25 V O°C to 75°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS 


SYMBOL PARAMETER TYP. UNITS CONDITIONS 
MIN. (Note 4) MAX. 
Guaranteed Input HIGH Threshold 
VIH Input HIGH Voltage 2.0 Volts 
Voltage for All Inputs 


y, t LOW Vol Guaranteed Input LOW Threshold 
t 
IL ie cs Voltage for All Inputs 
Input Clamp Diode Vcc = MIN., yy = —12mA, 
Vv -1.5 Volts ° 
cD Voltage Ta=25C 

IOH = —800 BA (Pin 2) 

VOH Output HIGH Voltage 2.4 3.6 Volts Vcc = MIN., IQH = -640 vA 
VIN = VjH or ViL per Mode Table 


lot = 16 mA (Pin 2) 
VOL Output LOW Voitage 0.2 Voits Vcc = MIN., lot = 12.8 mA 
Vin = ViH or ViL per Mode Table 
i Input HIGH Current aetaiee : cc IN 
Ne Input LOW Current | | 096 | 16 | mA Vcc = MAX., Vin = 0.4 V 
| Output Short Circuit t 
SC utput Short Circuit Curren ay = Vcc = MAX., Vout = 0.0 V 
(los) (Note 5) 
‘lee Power Supply Current 42 66 mA Vcc = MAX. 
NOTES: 


(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

(3) The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the tempera- 
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

(4) Typical limits are at Voc = 5.0 V, 25°C, and maximum loading. 

(5) Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


TEST CONDITIONS 


SYMBOL 


(CPg to Q3, Modulo 
16 Connection) 


Vcc =5.0V, CL = 15 pF 
Modulo 16 (Sg to Qy7, 
S71 to Qo, Qo to CP) 
Input CPg 


Turn-On Delay Input to Output 
(CP to Q3, Modulo 
16 Connection) 


PHL 


8-30 


FAIRCHILD TTL/MSI e 9305 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


I} 7 INPUT CURRENT - mA 


OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE 
INPUT VOLTAGE (OUTPUT HIGH) (OUTPUT LOW) 
i : 
: 3 
3 8 
“1 
2.0 0 2.0 4.0 6,0 8.0 
Vin - INPUT VOLTAGE - VOLTS Vout - OUTPUT VOLTAGE - VOLTS Vout - OUTPUT VOLTAGE - VOLTS 
INPUT EQUIVALENT OUTPUT EQUIVALENT OUTPUT EQUIVALENT 
CIRCUIT CIRCUIT (Output HIGH) CIRCUIT (Output LOW) 
Voc Voc 


SWITCHING CHARACTERISTICS 


TYPICAL PROPAGATION DELAY TYPICAL PROPAGATION DELAY TYPICAL PROPAGATION DELAY 
VERSUS TEMPERATURE VERSUS TEMPE RATURE VERSUS TEMPERATURE 
CPg TO Qg MODULO 16 CPg TO Qg MODULO 16 CP; TO Q3 MODULO 8 


Voc 7 5.0V 
-1+- ALC OUTPUTS LOADED 
WITH Cy = 15 pF 


tpiy/tpHL - (CP, TO Qg) PROPAGATION DELAY — ns 


tp_u/tpHy — (CPg TO Gp) PROPAGATION DELAY — ns 
tpu/teuy — (CPg TO Gg) PROPAGATION DELAY — ns 


i 
~ 
a 

i 
Nn 
a 
o 

Nn 
a 
~ 
a 
nN 
a 


Ty — AMBIENT TEMPERATURE - °C Tp, — AMBIENT TEMPERATURE — °C Tp, — AMBIENT TEMPERATURE -°C te 


‘PLH 


PIN3 TOPIN 9, PIN4 TO PING PINS TOPIN 9, PIN4 TO PING PINS TOPIN 9, PIN 4 TO PING 
PIN 8 TO PIN 11, OTHERS OPEN PIN 8 TO PIN 11, OTHERS OPEN OTHERS OPEN 
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FAIRCHILD TTL/MSI e 9305 


SWITCHING CHARACTERISTICS (Continued) 


TYPICAL PROPAGATION DELAY 
VERSUS TEMPERATURE 
CP, TO Q3 MODULO 


a 
o 


Vee = 5.0 

-ALL OUTPUTS LOADED +— 

WITH C, = 15 pF 
=i. 


4 


> 
a 


> 
o 


tpyutpy, - (CP, TO G3) PROPAGATION DELAY - ns 


Ta ~ AMBIENT TEMPERATURE - C 


IMS TOG; MR TO Q, 


TPLH tPHL 


TYPICAL PROPAGATION DELAY 
VERSUS TEMPERATURE 
tpLH MS TO QO, tpy_ MR TO Q, 


MODULO 8 

Voc: SOV 
ALL OUTPUTS LOADED 
WITH C, 15 pF 

~ 

4 

5 

w 

ca) 

he 

co) 

r 

t 

Q 

< 

a 

fe) 

x 

a 


75 25 ie} 28 75 125 
Ta AMBIENT TEMPERATURE c 


PIN3 TOPIN 9, PIN4 TO PING 
OTHERS OPEN 


TYPICAL MINIMUM PULSE WIDTH TO 
RESET, SET VERSUS TEMPERATURE 
MR, MS MODULO 16 


Vee = 5.0 
ALL OUTPUTS LOADED 
WITH Cy = 15 pF 


w 
ao 


25 


MINIMUM PULSE WIDTH (MR, MS) TO RESET, SET - ns 


Ta > AMBIENT TEMPERATURE Cc 


MIN. P.W. 
mR 


PIN3 TOPIN 9, PIN 4 TO PING 
PIN 8 TO PIN 11, OTHERS OPEN 


PIN3 TOPIN 9, PIN4 TO PING 
OTHERS OPEN 


TYPICAL RECOVERY TIME 
____ VERSUS TEMPERATURE 
MS TO CP7,MR TO CP; MODULO 8 


ns 


Von SOV 
i. QUTPUTS LOADED 
wera, ape 


buy TINE 


RECI + 


TiAl CPa! 


vB 


iMS TO CP. 


75 25 0 26 75 125 


Ty, AMBIENT TEMPERATURE Cc 


MS | MR 


PIN3 TOPIN 9, PIN 4 TO PING 
OTHERS OPEN 


TYPICAL MINIMUM PULSE WIDTH 
TO TOGGLE VERSUS TEMPERATURE 
CPg MODULO 16 


Veo *5.0V 
ALL OUTPUTS LOALED 
WITH Cy = 15 pF 


MINIMUM PULSE WIDTH {CP9) TO TOGGLE ~ ns 


Ta - AMBIENT TEMPERATURE — °C 


CP, 
0 MIN. P.W. 
NEG 

MODULO 16 MODULO 16 
COUNT COUNT 


3 


MIN. PLW. 
POS 


PIN3TOPIN 9, PIN4 TO PING 
PIN 8 TO PIN 11, OTHERS OPEN 


TYPICAL SET-UP TIME 
VERSUS TEMPERATURE 
So TO CP, MODULO 6 


30 
Veo = 5.0V 
ALL OUTPUTS LOADED. 
WITH Cy =.16 pF 


N 
a 


t, (Sq TO CP) SET-UP TIME ~ ns 


OTHER PINS OPEN 


t, is the time required that Sg must go HIGH before CP, clock goes HIGH, such that the circuit recognizes the Sg as being HIGH. The graph 
above indicates that times greater than t, will result in Modulo 5 operation; and that values less than t, will result in Modulo 6 operation. The 
shaded area indicates when the input is permitted to change for predictable output performance. 


trec is the time that the MR (or MS) must go HIGH before the clock (CP4) goes HIGH such that the circuit recognizes the clock (CP) pulse. 
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TTL/MSI 93805 
VARIABLE MODULO COUNTER 


DESCRIPTION — The TTL/MSI 93505 is a monolithic, high speed, Variable Modulo Counter circuit, 
constructed with the TTL Schottky Barrier Diode process. It is a semisynchronous counter which can 
be programmed without extra logic to provide division or counting by either 2 and 4, 5, 6, 7, 8, or 
10, 12, 14, 16. A binary count sequence can be obtained for all of the preceding counter modulos as 
well as 50% duty cycle output for dividers of 8, 10, 12, 14, 16. The device also features asynchronous 
overriding master reset and set inputs and the negation output of the final flip-flop output which 
allows the cascading of stages. The circuit uses Schottky TTL for super high speed, high fanout 
operation and is compatible with all other members of the TTL family of digital integrated circuits. 


e VARIOUS BINARY COUNTING MODES 

—MODULO 2 AND MODULO 5, 6, 7, 8 

—MODULO 10 (8421 BCD), 12, 14, 16 

VARIOUS FREQUENCY DIVISION MODES WITH 50% DUTY CYCLE OUTPUT 
—MODULO 8, 10, 12, 14, 16 


e LOGIC SELECTION OF COUNTING MODE 
e ASYNCHRONOUS MASTER RESET AND SET INPUTS 
e MULTISTAGE COUNTING OPERATION 
e TYPICAL COUNTING FREQUENCY OF 100 MHz 
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 
PIN NAMES 
So. $14 Select Inputs 
CPo First Stage Clock Active HIGH Going Edge Input 
CP4 Three Stage Clock Active HIGH Going Edge Input 
MS Master Set (Active LOW) Input 
MR Master Reset (Active LOW) [nput 
Qo First Stage Output 
Complementary First Stage Output 
Q1, 09, 03 Three Stage Counter Outputs 
03 Complementary Last Stage Output 


© = Pin Numbers 
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LOGIC SYMBOL 


So 91 
CP, QO. 
0 ‘i 
93805 : 

cPy 


mr Qq Og Oy, A) Q3 


13.4112 9 6 5 


Vcc = Pin 14 
GND= Pin 7 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


FLATPAK (TOP VIEW) 


TTL/MSI 9307 
SEVEN SEGMENT DECODER 


DESCRIPTION — The 9307 is a Seven Segment Decoder designed to accept four inputs in 8421 BCD 
code and provide the appropriate outputs to drive a seven segment numerical display. The decoder can 
be used with seven segment incandescent lamp, neon, electro-luminescent, or CRT numeric displays. 
The 9307 is compatible with all other Fairchild TTL devices. 


TTL COMPATIBLE 

AUTOMATIC RIPPLE BLANKING FOR SUPPRESSION OF LEADING EDGE ZEROES 
LAMP INTENSITY MODULATION CAPABILITY 

LAMP TEST FACILITY 

BLANKING INPUT 

ACTIVE HIGH OUTPUTS 

ALL CERAMIC “HERMETIC” 16-LEAD DUAL IN-LINE PACKAGE 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5Vto+7V 
Voltage Applied to Outputs for HiGH Output State -0.5 V to +Vcc value 
Input Voltage (dc) -0.5V to+5.5V 


LOGIC DIAGRAM 


© 
Rar O = Pin Numbers 
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LOGIC SYMBOL 


12 11 10 9 15 14 


Vcc=PIN 16 
GND=PIN 8 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


FLATPAK (TOP VIEW) 


FAIRCHILD TTL/MSI « 9307 


The 9307 seven segment decoder accepts a 4-bit BCD 8421 code input and produces the appropriate outputs for selection of segments in a seven 
segment matrix display used for representing the decimal numbers 0-9. The seven outputs (a, b,c, d, e, f, g) of the decoder select the corres- 
ponding segments in the matrix shown in Figure 1. The numeric designations chosen to represent the decimal numbers are shown in Figure 3, 
together with the resulting displays for input code configurations in excess of binary nine. 


The decoder has active HIGH outputs so that a buffer transistor may be used directly to provide the high currents required for incandescent 
displays. If additional base drive current is required external resistors may be added from the supply voltage to the seven segment outputs of 
the decoders. The vatue of this resistor is constrained by the 10 mA current sinking capability of the output transistors of the circuit. 


The device has provision for automatic blanking of the leading and/or trailing edge zeroes in a multidigit decimal number, resulting in an easily 
readable decimal display conforming to normal writing practice. In an eight digit mixed integer fraction decimal representation, using the auto- 
matic blanking capability, 0060.0300 would be displayed as 60.03 . Leading edge zero suppression is obtained by connecting the Ripple 
Blanking Output_(RBO) of a decoder to the Ripple Blanking Input (RBI) of the next lower stage device. The most significant decoder stage 
should have the RBI input grounded; and, since suppression of the least significant integer zero in a number is not usually desired, the RBI input 
of this decoder stage should be left open. A similar procedure for the fractional part of a display will provide automatic suppression of trailing 
edge zeroes. 


The decoder has an active LOW input Lamp Test which overrides all other input combinations and enables a check to be made on possible dis- 
play malfunctions. The RBO terminal of the decoder can be OR-tied with a modulating signal via an isolating buffer to achieve pulse duration 
intensity modulation. A suitable signal can be generated for this purpose by forming a variable frequency multivibrator with a cross coupled 
pair of DTL gates. 


SEGMENT DESIGNATION TRUTH TABLE 


__ RB RB 
LT IN Ag Ay Ag Ag]a bc de ff g OUT 
tL xX xX X xX X/1HHHHHHH 4H 
a H LE tL & bE E]TLELLLLLL tL oo 
H H tL & L LIHHHHHHE HO 
X H LCL L LILHHLELLL H 1 
f b L HL LIHHULEHHLH H 2 
g H H L t |HHHHL LH H- 3 
L bt H LIL HHLLtH H 4 
H L H LIHLHHLHH 4H 5 
e C L H H LIHLHHHHH HH 6 
H H H LIHHHLLELL H 7 
L t L H|HHHHHHH 4H 8 
d H LE L HJHH HH LHH 4H-— 9 
L H L H}tttHHLH H 10 
H H LE HILtL LtLHLLH H 11 
L tL H H{LHHLLHH H-~ 12 
: H L H HI!IHLHHLHH HH 13 
Fig. 1 L H H H|LLLHHHH #H 14 
X H H H HILLELL ULL H 16 


= HIGH Voltage Level} 
LOW Voltage Level 
= Either HIGH or LOW Voltage Level 


H =a 
L= 
x= 


NUMERICAL DESIGNATIONS 


Fig. 2 


Fig. 3 


Table 1 — LOADING RULES (1 U.L. = 1 DTL GATE INPUT LOAD) 


Loading (MIL & IND) 
HIGH State LOW State 


a,b, c, d, e, f, 


RB(OUT) 2.0 
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FAIRCHILD TTL/MSI « 9307 


TABLE I! — ELECTRICAL CHARACTERISTICS (Tg = -55°C to +125°C, Vcc = 5.0 V 10%) (Part No. 9307XM, see note) 


LIMITS 
SYMBOL PARAMETER ~55°C +25°C +125°C UNITS CONDITIONS 
MIN. MAX.} MIN. TYP. MAX.| MIN. MAX. 
4.3 Vec=4.5V — IoH = 0.0 mA (Pins 9-15) 
VOH Output HIGH Voltage Volts | Veco = 4.5 V 1OH = —70 WA (Pin 4) 
inputs at Threshold Voltages (Vj, or Vy}4) 
Vec = 5.5 V lo” = 12.5 mA (Pins 9-15) 
IOL = 3.1 mA (Pin 4) 
VOL Output LOW Voltage Volts | Voc = 4.5 V IOL = 10 mA (Pins 9-15) 
loL = 2.4 mA (Pin 4) 
Inputs at Threshold Voltages (Vj_ or Vy) 
eed Input HIGH Threshold 
Vi Input HIGH Voltage Volts Caren ae e : 
Voltage for All Inputs 
dl t W Threshold Volt 
ViL Input LOW Voltage Gots Guaranteed Input LO resho oltage 
for All Inputs 
(Pin 3) Vec=55V  Vin=0.4V 
Nyt (Pins 1, 2, 6, 7) Input LOW Current mA 
(Pin 5) Other Inputs = 5.5 V 
(Pin 3) ‘ , Vec=5.5V Vin =4.5V 
a (Pins 1, 2, 5, 6, 7) Input HIGH Current - Ground on Other Inputs 
Vv =0.85V Voc =4.5V 
'a (Pins-9-15) Available Output Current mA ur en 
Inputs at Threshold Voltages (Vj, or Vy) 
Isc (Pins 9-15) Short Circuit Current Vout =0.0V Vcc=5.5V 
icc 73| mA | Veo=88V 
tPLH Turn Off Delay ns 
= Voc = 5.0 V Fig. 
TABLE III -- ELECTRICAL CHARACTERISTICS (Ta = 0°C to +75°C, Vcc = 5.0 V +5%) (Part No. 9307X C, see note) 


LIMITS 


SYMBOL PARAMETER 425°C +75°C UNITS CONDITIONS 
MIN, MAX. MIN. TYP. MAX. |MIN. MAX. 


Veco = 4.75 VV IopH = 0.0 mA (Pins 9-15) 
Volts | Voc =4.75V Igy =-70HuA (Pin 4) 


VOH Output HIGH Voltage 


VOL Output LOW Voltage Ez 


Vif Input HIGH Voltage 
VIL Input LOW Voltage 


(Pin 3) 

yp (Pins 1, 2, 6, 7) 
(Pin 5) 
(Pin 3) 


H Input HIGH Current 
(Pins 1, 2, 5, 6, 7 
Ia (Pins 9-15) Available Output Current 


Isc (Pins 9-15) Short Circuit Current 
lec Supply Current 


tPLH Turn Off Delay 
tPHL Turn On Delay 


Note: 
X = package type; F for Fiatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


Inputs at Threshold Voltages (V}_ or Vi) 


Vcc =5.25V lop = 11.5 mA (Pins 9-15) 
lOL = 2.75 mA (Pin 4) 
Volts | Vcc =4.75V lop = 10mMA (Pins 9-15) 
lo“ = 2.4 mA (Pin 4) 
Inputs at Threshold Voitages (Vi_ or ViH) 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 

Guaranteed Input LOW Threshold 
Voltage for All Inputs 


ne Vcoc=5.25V Vin = 0.45V 
Other Inputs = 5.25 V 


Input LOW Current 


Vcc =5.25V Vin zr45V 

Ground on Other Inputs 
aun | Vout = 9.75 V Vcc = 4.75 V 

Inputs at Threshold Voltages (Vj, or ViH) 
| | mA | Vout =9.0V Voc =5.25V 
p82 | 
bs ee ecaall 
ow 


mA Vcc = 5.25 V 


Vcc = 5.0 V, See Fig. 5 
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INPUTS 


EQUIVALENT CIRCUIT 


Voc 


yy 7 INPUT CURRENT ~ mA 


FAIRCHILD TTL/MS! « 9307 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 
INPUT CURRENT VERSUS INPUT VOLTAGE 


Ag, Ai, A2, Ag INPUTS CT INPUT 


S 


NPUT CURRENT - mA 
2 
> 


2 


yy 7 INPUT CURRENT - mA 


» inet 


1.0 1.0 2,0 . . 1,0 2.0 


Vin 7 INPUT VOLTAGE - VOLTS Vin 7 INPUT VOLTAGE - VOLTS 


OUTPUT CURRENT VERSUS OUTPUT VOLTAGE 


RBin) INPUT 


1.0 2.0 
Vin 7 INPUT VOLTAGE - VOLTS 


9307XM (—55°C to +125°C) 
OUTPUT IN HIGH STATE 


a,b, c, d, e, f, 9 


OUTPUTS RB(guT) OUTPUT 


9307XC (0°C to +75°C) 

OUTPUT IN HIGH STATE 

a,b,c, d,e, f, g 
OUTPUTS 


RB(ouT) OUTPUT 


Voc *5.0V 
Tg * 25°C 


lyr ~ OUTPUT CURRENT - mA 


3.0 5.0 . 1.0 


3.0 5.0 ‘ a0 . 5.0 
Vout ~ OUTPUT VOLTAGE - VOLTS 


5.0 
Vout ~ OUTPUT VOLTAGE - VOLTS 


Vour ~ OUTPUT VOLTAGE - VOLTS Voyr ~ OUTPUT VOLTAGE - VOLTS 


OUTPUT IN LOW STATE 


a, b, c, d, e, f, g 
OUTPUTS 


OUTPUT IN LOW STATE 


a,b,c, d,e, f,g 


RB(ouT) OUTPUT OUTPUTS 


RB(guT) OUTPUT 


INPUTS AT THRESHOLD VOLTAGES (Vj, or Vj) 


INPUTS AT THRESHOLD 
-4-— VOLTAGES (Vj, or Vy) 


°C Voge *5.0V 


guy > OUTPUT CURRENT - mA 


lout - OUTPUT CURRENT ~ mA 


loyr ~ OUTPUT CURRENT - mA 
| gy ~ OUTPUT CURRENT - mA 


0.6 0.8 1.0 ‘ ‘ 0.4 0.6 


0.2 0.4 0.6 0.8 . . P 0.4 
Vout ~ OUTPUT VOLTAGE - VOLTS 


Vout ~ OUTPUT VOLTAGE - VOLTS 


0.6 0.8 
Voyr ~ OUTPUT VOLTAGE - VOLTS Vout ~ OUTPUT VOLTAGE - VOLTS 


OUTPUT EQUIVALENT CIRCUIT 


SWITCHING WAVEFORMS 
Voc 
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TTL/MSI 9308 
DUAL FOUR-BIT LATCH 


DESCRIPTION — The MSI 9308 is a dual 4-Bit Latch designed for general purpose storage applica- 
tions in high speed digital systems. The 9308 uses TTL technology and is compatible with DTL, TTL, 
and MSI families. All inputs incorporate diode clamps to ground to reduce negative line transients. All 
outputs have active pull-up circuitry to provide high capacitive drive and low impedance outputs in 
both logic states to provide good ac noise immunity. 


LOGIC SYMBOL 


6 8 10 1415 16 18 20 22 


Do 01 02 D3 Do 01 D2 D 
3 


9308 9308 
ABITTATCH] 4 81T LATCH 2 


MR QO Q1 Q2 Q3 mR O09 Q1 Q2 O3 
ACTIVE LEVEL LOW ENABLE GATE INPUTS 
OVERRIDING MASTER RESET 
25 ns THROUGH DELAY 
THE INPUT/OUTPUT CHARACTERISTICS PROVIDE DIRECT INTERFACING WITH 
FAIRCHILD DTL, LPDTL, TTL, AND MSI FAMILIES 
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 


13°17 19 21 23 


Vec = Pin 24 
GND = Pin 12 


e HIGH CAPACITIVE DRIVE CAPABILITY CONNECTION DIAGRAMS 
e ALL CERAMIC HERMETIC 24-LEAD DUAL IN-LINE PACKAGE DIP (TOP VIEW) 
PIN NAMES LOADING 
(Note a) 
Do, Dy,D2,03 Parallel Latch Inputs 1.5 ULL. 
Eo, Ey AND Enable (Active LOW) Inputs TULL. 
MR Master Reset (Active LOW) Input 1 ULL. 
Qo, Q1, Q2, Ag Parallel Latch Outputs (Note b) : 9 ULL. 
NOTES: 
a. 1 unitload (U.L.) = 40 vA HIGH/1.6 mA LOW. 
b. 9 U.L. is the output LOW drive factor and 18 U.L. is the output HIGH drive factor. 


LOGIC DIAGRAM (ONE 4-BIT LATCH) 


FAIRCHILD TTL/MSI « 9308 


FUNCTIONAL DESCRIPTION 
LATCH OPERATION — Data can be entered into the latch when both of the enable inputs are LOW. As long as this logic condition exists, the 


output of the fatch will follow the input. If either of the enable inputs goes HIGH, the data present in the latch at that time is held in the latch 
and is no longer affected by data input. 


The master reset overrides all other input conditions and forces the outputs of all the latches LOW when a LOW signal is applied to the master 
reset input. 


TRUTH TABLE 


OPERATION 


Data Entry 
Data Entry 


Hold 
Hold 
Hold 
Reset 


X = Don’t Care 

L = LOW Voltage Level 

H = HIGH Voltage Level 
Qpn-7 = Previous Output State 
Qpy, = Present Output State 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


INPUTS INPUT CURRENT VERSUS INPUT VOLTAGE 


ENABLE, MASTER RESET 
EQUIVALENT CIRCUIT 


OUTPUT HIGH WITH 
ENABLE OPEN 


| 


OUTPUT LOW WITH 


INPUT 


ENABLE GROUND 


OUTPUT HIGH WITH 
ENABLE GROUND 


lin — INPUT CURRENT — mA 
IN — INPUT CURRENT — mA 


Vcc = 5.0V 


1.0 Q 1.0 2.0 3.0 
VIN ~ INPUT VOLTAGE — VOLTS VIN — INPUT VOLTAGE — VOLTS 
OUTPUTS OUTPUT CURRENT VERSUS OUTPUT VOLTAGE 
EQUIVALENT CIRCUIT LOW STATE HIGH STATE 


60 


50 


40 


OUTPUT 


30 


20 


lout — OUTPUT CURRENT — mA 
{QUT - OUTPUT CURRENT — mA 


0 2 4 6 8 1.0 1.2 -1.0 0 1.0 2.0 3.0 4.0 5.0 


VouT — OUTPUT VOLTAGE — VOLTS VouT — OUTPUT VOLTAGE — VOLTS 
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FAIRCHILD TTL/MSI e 9308 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to+7.0 V 
*Input Voltage (dc) —0.5Vtot+5.5V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage Limit or Input Current Is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


MAX. 
4.5V 5.5 V 55°C to 125°C 
4.75 V 5.25 V 0°C to 75°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBER TEMPERATURE 


9308XM 
9308 XC 


ELECTRICAL.CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS 
SYMBOL PARAMETER | MIN. Noa UNITS CONDITIONS 
Vin Input HIGH Voltage Volts Guaranteed input HIGH Threshold 
Voltage for all Inputs 
Vib Input LOW Voltage Volts Guaranteed Input LOW Threshold 
Voltage for ail Inputs 
Vep Input Clamp Diode Voltage a ee eee ee Vec=MIN.,);y=-12mMA, Ta =25°C 
Vou Output HIGH Voltage 3.6 Volts Vec=MIN.,loH=-720 vA 
Vin = ViH or Vib per Truth Table 
V Output LOW Voltage 0.2 Volts Vcc =MiIN., I = 14.4 mA 
OL cc OL 
" VIN = Vip or Vip Per Truth Table 
NH Input HIGH Current Vec = MAX., Vin =2.4V 
Eo: E, & MR 40 LA 
Do: D,, D, & dD. 60 LA 
Input HIGH Current mA Vec =MAX., Vin =50V 
All Inputs 
Ve iheue low Current Voc = MAX., Viny = 0.4V 
Ey E, & MR mA 
Do D,. Dd, &D mA * Max Instantaneous Current Out 
of The D Inputs 


Vcc = MAX. Vout = 0.0 V 


Isc (tos) moe Circuit Current —2 
loc Power Supply Current 


mA 
mA V 


62 = MAX. 


CC 


iz 


NOTES: 

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘worst case’’ conditions. 

(3) The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
Operating ranges. 

(4) Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 

(5) Not more than one output should be shorted at a time. 


FAIRCHILD TTL/MSI e 9308 


SWITCHING CHARACTERISTICS (Ta, = 25°C) 


PARAMETER 


Turn off Delay Enable to Output 
Turn on Delay Enable to Output 


9308 XM (MIL) 


SYMBOL 


+ 


Turn off Delay Data to Output i Fig. 2 Vec =5.0V 
ig. 
Turn on Delay Data To Output P= a8 |] C. = 15pF 


Turn on Delay MR to Output 


SWITCHING SET-UP REQUIREMENTS (Ta = 25°C) 


TEST CONDITIONS 


SYMBOL PARAMETER 


Hold Time HIGH Data to Enable 


Recovery Time Master 
Reset to Enable 


th(H) 


trec 


SET UP TIME: t, is defined as the time required for the logic level to be present at the Data Input prior to the enable transition from LOW te 
HIGH in order for the latch to recognize and store the new data. 

HOLD TIME: tp, is defined as the minimum time following the Enable transition from LOW to HIGH that the logic tevel must be maintained at 
the data input in order to insure continued recognition. A negative Hold Time indicates that the correct logic level may be released prior to 
the Enable transition from LOW to HIGH and still be recognized. 

RECOVERY TIME: treg is defined as the time that the Enable must remain LOW after the Master Reset transition from LOW to HIGH in order 
for the latch to recognize and store HIGH data. 


SWITCHING CHARACTERISTICS 


All delays are measured with Vcc = 5.0 V applied to Pin 24 and Pin 12 grounded. Outputs under test are loaded with 15 pF (includes jig and 
probe). Pins not referenced are not connected. 


Fig. 1 — toc y/tpHL (ENABLE TO OUTPUT) Fig. 2 — tpLH/tpHL (DATA TO OUTPUT) 
D 
D / | | \ | | 
oe 1.5V--- 
E 
| | | | 
1.8V--- 0 |=} = PHL ca [tet 
| | | | 
+f tei Jette 7 USN. = 7, 
| | [ | 
15V----~ 
Q | | 
OTHER CONDITIONS: MR =H OTHER CONDITIONS E=L, MR=H 


TPLH/tPHL — PROPAGATION DELAY ~ ns 
tPLH/tPHL — PROPAGATION DELAY — ns 


—55 it] 25 75 125 


Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C 
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FAIRCHILD TTL/MSIe 9308 


SWITCHING CHARACTERISTICS 


Fig. 3 — SET-UP TIME (t,) AND HOLD TIME (t,) DATA TO ENABLE Fig. 4 — toy (MIN. ENABLE PULSE WIDTH) 


| jm ty (H) | [=e ty(L) 


ae | 
jane t(H) t(L) | — tow -<— tow >| 
ee ce ee ce 

| \ > Q RESPONSE 


OTHER CONDITIONS: MR =H 


The shaded areas indicate when the Data input Is permitted Z 
to change for predictable output performance. OTHER CONDITION: MR =H 


NOTE: The polarities of the t,(H) and t,(L) values are inverted on 
the graphs. This representation allows the graphs to show the true 
distribution of the t(sg¢-up) Parameters. 


—{— 


*<tpw (IND) MIN 


tow — PULSE WIDTH — ns 


ts(H) th(L) — SET-UP & HOLD TIME — ns 
ts(L) th(H) — SET-UP & HOLD TIME — ns 


tow (MIL) MIN 


5 0 25 75 


Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE ~ °C Ta ~ AMBIENT TEMPERATURE — °C 


Fig. 5 — tow (MIN. MASTER RESET PULSE WIDTH) Fig. 6 — tyge (MASTER RESET RECOVERY TIME) 
tpH_ (MASTER RESET TO OUTPUT) MA 


——._ tpw —| 


1.5V- -———__—— - 
I | 
|--++- PHL : E 


Q RESPONSE 


OTHER CONDITIONS: 0 =H, E=L OTHER CONDITIONS: D = H 


tree ~ RECOVERY TIME — ns 


treg (MIL) MIN 


tpHL — PROPAGATION DELAY — ns tow — PULSE WIDTH — ns 


Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C 
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LPTTL/MSI 93L08 
LOW POWER DUAL FOUR-BIT LATCH 


DESCRIPTION The LPTTL/MSI 93L08 is a Dual 4-Bit Latch designed for general purpose storage 
applications in medium speed digital! systems. The 93L08 uses TTL technology and is TTL compatible. LOGIC SYMBOL 

All inputs incorporate diode clamps to ground to reduce negative line transients. All outputs have 23 4 6 8 10 14151618 20 22 
active pull-up circuitry to provide high capacitive drive and low impedance outputs in both logic states 
to provide good ac noise immunity. 


Dy 03 
93108 4-BIT 93108 4-BIT 
LATCH 2 
MR Qp 0 Qo Q 


13 17 19 21 23 
ACTIVE LEVEL LOW ENABLE GATE INPUTS 


e 

e OVERRIDING MASTER RESET Vec = Pin 24 
@ TYPICAL PROPAGATION DELAY OF 53 ns GND = Pin 12 
e TYPICAL POWER DISSIPATION OF 100 mW 

e §tNPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS CONNECTION DIAGRAMS 
e ALL CERAMIC “HERMETIC” 24-LEAD DUAL IN-LINE AND FLAT PACKAGES DIP (TOP VIEW) 
e TTL COMPATIBLE 

PIN NAMES LOADING 

Do, D1, Do, D3 Parallel Latch Inputs 0.75 ULL. 0.375 ULL. 

E AND Enable (Active LOW) Inputs 0.5 ULL. 0.25 ULL. 

MR Master Reset (Active LOW) Input 0.5 ULL. 0.25 U.L. 

Qq, 04,02, A3 Parallel Latch. Outputs 9.0 ULL. 2.25 ULL. 


1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW 


LOGIC DIAGRAM 


FLATPAK (TOP VIEW) 


NOTE: Only one 4-Bit Latch shown. 
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FAIRCHILD LPTTL/MSI ° 93L08 


LATCH OPERATION — Data can be entered into the latch when both of the enable inputs are LOW. As long as this logic condition exists, the 
output of the latch will follow the input. If either of the enable inputs goes HIGH, the data present in the latch at that time is held in the latch 
and is no longer affected by data input. 


The master reset overrides all other input conditions and forces the outputs of all the latches LOW when a LOW signal is applied to the master 
reset input. 


TRUTH TABLE 
OPERATION 


Data Entry 
Data Entry 


Hold 
Hold 
Hold 
Reset 


Qn—1 = Previous Output State 


eG, ont care Present Output State 


Qn 
L = LOW Voltage Level 
HIGH Voltage Level 


= 
i 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to+125°C 
Vec Pin Potential to Ground Pin —0.5V to+7.0V 
*Input Voltage (dc) —0.5 V to+5.5 V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to+Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBER TEMPERATURE 


93L08XM 
93L08XC 


—55°C to 125°C 
O’Cto 75°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS 


TYP. 
(Note 5) MAX. 
4 3.6 


0.15 0.3 


SYMBOL PARAMETER UNITS CONDITIONS 


Vcc = MIN., loy = —0.36 mA 
VIN = VIH or ViL per Truth Tabie 
Vcc =MIN., lor = 3.6 mA 

VIN = VIH or Vit per Truth Table 
Guaranteed Input HIGH Threshold 
Voltage for All Inputs 

Guaranteed Input LOW Threshold 
Voltage for All INputs 


Vcc = MAX., Ving = 0.3 V 


VOH Output HIGH Voltage 2 Volts 


VOL Output LOW Voltage Volts 


VIH Input HIGH Voltage Volts 


VIL Input LOW Voltage 0.7 Volts 


Nie Input LOW Current 
Eg, E17 & MR 


3 
> 


Input LOW Current 
Do, 01,02 & D3 


3 
> 


Vcc = MAX., Vin =OV 
(See Note 4) 


WH Input HIGH Current LA Vcc = MAX., Vin = 2.4 V 
Eg, E17 & MR 20 
Dg, D1,D2& D3 . 30 
0 | We WAR, Vin = BBV 
(Note 6) 
33 


lec Power Supply Current 20 


3 
> 


Vcc = MAX., All Outputs LOW, 


Pins 2 & 14 GND, Other 
Inputs Open 


FAIRCHILD LPTTL/MSI ¢ 93L08 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’ value for the parameter. Since these ‘‘worst case’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

4. This current is measured at Viqy = O V to insure that no current is being absorbed by the device internally. The maximum value given 
guarantees that the maximum instantaneous current that can flow out of the input at Vjyy = 0.3 V is 0.6 MA. 

5. Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 

6. Not more than one output should be snorted at a time. 


SWITCHING CHARACTERISTICS (Ty, = 25°C) 


CHARACTERISTIC pee UNITS 


Enabre to Output eae ee ae 
Enable to Our i eee ae 
Fe A NSS 


SYMBOL CONDITIONS 


Vcc =5.0V 
CL = 15 pF 


Data to Output 
Master Reset to Output 


SWITCHING SET-UP REQUIREMENTS (Ta, = 25°C) 


HIGH Data to Enable 


Master Reset Recovery Time 


SET UP TIME: tg, is defined as the time required for the logic level to be present at the data input prior to the enable transition from LOW to 
HIGH in order for the latch to recognize and store the new data. 

HOLD TIME: tp is defined as the minimum time following the Enable transition from LOW to HIGH that the logic level must be maintained at 
the data input in order to insure continued recognition. A negative Hold Time indicates that the correct logic level may be released prior 
to the Enable transition from LOW to HIGH and still be recognized. 

RECOVERY TIME: trag is defined as the time that the enable must remain LOW after the master reset transition from LOW to HIGH in order 
for the latch to recognize and store HIGH data. 


SWITCHING WAVEFORMS 


tpLH/tpHL (ENABLE TO OUTPUT) tpLH/tpHL (DATA TO OUTPUT) 
D J ' \\ 
D 
E | I 
| | 1.5V--- 
1.5v--- ; | 
| | Joe} tHe =>} -tpiy 
l-=[-trun Jette | | 


OTHER CONDITIONS: MR = H 


OTHER CONDITIONS: MR=H OTHER CONDITIONS: E=L,MR=H 


Fig. 1 Fig. 2 


FAIRCHILD LPTTL/MSI ¢ 93L08 


SWITCHING WAVEFORMS (Cont'd) 


SETUP TIME (ts) AND HOLD TIME (t,) DATA TO ENABLE tpw (MIN. ENABLE PULSE WIDTH) 


—~| = —_ ~~ ty(t 


Ky ‘aa 


OTHER CONDITIONS: MR=H OTHER CONDITIONS: MR=H 
The shaded areas indicate when the Data input is 
permitted to change to predictable output performance. 


Q RESPONSE 


tpw (MIN. MASTER RESET PULSE WIDTH) trec (MASTER RESET RECOVERY TIME) 
tpy_ (MASTER RESET TO OUTPUT) 


E 


Q RESPONSE 


i. ee ae 


OTHER CONDITIONS: D=H,E=L OTHER CONDITIONS: D=H 
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TTL/MSI 9309 
DUAL FOUR-INPUT MULTIPLEXER 


DESCRIPTION — The 9309 is a monolithic, high speed, Dual Four-Input digital Multiplexer circuit, 
consisting of two multiplexing circuits with common input select logic. Each circuit contains four 
inputs and fully buffered complementary outputs. In addition to multiplexer operation, the 9309 can 
generate any two function of three variables. Active pullups in the outputs ensure high drive and high 

speed performance. Because of its high speed performance and on-chip select decoding, the 9309 may 

be cascaded to multiple levels so that any number of lines can be multiplexed onto a single output buss. 

The circuit uses TTL for high speed, high fan out operation and is compatible with all other members 13 
of the Fairchild TTL family. 


LOGIC SYMBOL 


1211109 4567 


loalta!2al3a, lob!ib!2b'3b 
9309 


Za i 2b 


a Za 2b 


e MULTIFUNCTION CAPABILITY 

e 25 ns THROUGH DELAY 

e ON-CHIP SELECT LOGIC DECODING 14 15 2 1 

e FULLY BUFFERED COMPLEMENTARY OUTPUTS 

@ THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH Voo= fin, 16 
FAIRCHILD DTL, LPDTL, TTL, AND MSI FAMILIES SND as 


e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS eee 
: CONNECTION DIAGRAMS 


DIP (TOP VIEW) 


PIN NAMES LOADING 
(Note a) 

So, $14 Common Select Inputs TULL. 
Multiplexer A 

loa, '1a- !2a, 139 Multiplexer Inputs 1 ULL. 
Za Multiplexer Output (Note b) 10 ULL. 
Za Complementary Multiplexer Output (Note c) 9 ULL. 
Multiplexer B 

lOb, '1b- l2b, 3b Multiplexer Inputs 1 ULL. 
2b Multiplexer Output (Note b) 10 ULL. 
2b Complementary Multiplexer Output (Note c) 9 ULL. 
NOTES: 


a. 1 Unit Load (U.L.) = 40uUA HIGH/1.6MA LOW. 
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor. 
c. 9 ULL, is the output LOW drive factor and 18 U.L. is the output HIGH drive factor. 


LOGIC DIAGRAM FLATPAK (TOP VIEW) 


© =PIN NUMBER 


FAIRCHILD TTL/MSI * 9309 


FUNCTIONAL DESCRIPTION — The 9309 dual four-input multiplexer is a member of the Fairchild family of compatible medium scale inte- 
grated (MSI) digital building blocks. It provides this family with the ability to select two bits of either data or control from up to four sources, 
in one package. 


The 9309 dual four-input multiplexer is the logical implementation of a two-pole four-position switch, with the position of the switch being set 
by the logic levels supplied to the two select inputs. Both assertion and negation outputs are provided for both multiplexers. The logic equations 
for the outputs are shown below: 

Za=!oa*S1 ‘Sot !1a°S1°So+!2a°S1*SQ+!3a°S1° So 

25 = lob * S1* Sot l1b *S1*SQ+!2b °S1 *S0+!13b * 51° So 

A common use of the 9309 would be the moving of data from a group of registers to a common output buss. The particular register from which 
the data came would be determined by the state of the select inputs. A less obvious use is as a function generator. The 9309 can generate any 
two functions of three variables. This is useful for implementing random gating functions. 


TRUTH TABLE 


So S1 loa Ma 2a I3q Za 
L aaa (a (ee x X L H 
cE L H Xx x x H L 
H L x L x x L H 
H L x H Xx x H L 
L H Xx x L x L H 
L H x Xx H x H L 
H H x x Xx L L H 
H H x Xx x H H L 
1 'Ob Mb 12b 13b 2b 
L is X — X Xx L H 
L H Xx x x H L 
L x L Xx Xx L H 
L x H x x H L 
H x x L x L H 
H x Xx H Xx H L 
H x x Xx L L H 
H x Xx Xx H H L 


= LOW Voltage Level 
= HIGH Voltage Level 
Either HIGH or LOW Logic Level 


bee Ei a 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 
Yec 


INPUT OUTPUT OUTPUT 
EQUIVALENT EQUIVALENT EQUIVALENT 
CIRCUIT CIRCUIT 
CIRCUIT 
(Output HIGH) (Output LOW) => = 


OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE 
INPUT VOLTAGE (OUTPUT HIGH) (OUTPUT LOW) 


lout - OUTPUT CURRENT - mA 


lout QUTPUT CURRENT - mA 


0 2.0 4.0 6.0 8.0 0 1.0 3.0 5.0 7.0 0 0.5 1.0 0.5 2.0 
Vyny~ INPUT VOLTAGE - VOLTS Voajq ~ DUIPUT VOLTAGE - VOLTS Your QUFPULVOLIAGE =VOLTS 


Fig. 1 Fig. 2 Fig. 3 
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FAIRCHILD TTL/MSI * 9309 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5V to +7.0V 
*Input Voltage (dc) -0.5V to +5.5V 
*Input Current (dc) -30mA to +5.0mMA 
Voltage Applied to Outputs (Output HIGH) -0.5V to +Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage Limit or Input Current is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 
eee AX, Upeanbal abate 
9309XM 5.5V “56°C to 125°C 
9308XC 5.25 V 0°C to 75°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


= 
x 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS 


(los) (Note 5) 
Icc Power Supply Current 


(Note 4) aaa 
Voltage for al! Inputs 
Voltage for all Inputs 
Vin = Vip or Vip per Truth Table 
VIN = Vin of VyL per Truth Table 
NH Input HIGH Current FT 0 ff 0 TA Ve = MAX., Vin = 2.4 V 
ess ees a ON 


| 44 m Vcc = MAX. 


NOTES: 

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions, 

(3) The specified L!MITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the tempera- 
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system opera- 
ting ranges. 

(4) Typical timits are at Voc = 5.0V, 25°C and maximum loading. 

(5) Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Ta, = 25°C) 


PARAMETER 
Turn Off Delay Input to Output 
(Sg to Za) 


Turn On Delay Input to Output 


SYMBOL 


TEST CONDITIONS 


(ee ak ae ae 
24 


32 


Veco =5.0V 
CL = 15 pF 
(See Fig. 4) 
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FAIRCHILD TTL/MSI * 9309 
SWITCHING CHARACTERISTICS 
Fig. 4 Fig. 5 Fig. 6 


tPLH/tPHL So to Za tPLH/tPHL So to Za tPLH/tPHL !0a to Za 


fs Yew fisv Yo fis Kiev 
Vin So , ‘ Vin So ; Vin 'oa 
ei He oe he Beli pale 
/ \ Vout Z \ / Vout Z \ / 
1.5V 1.5V OUT 1.5V 1.5V OUT 1.5V 1.5V 


Vout 4 
TURN OFF DELAY TIME VERSUS TURN OFF DELAY TIME VERSUS TURN OFF DELAY TIME VERSUS 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE 
(Sg to Z,) (Sg to Z,) (Iga to Z,) 


tpLH (Sg TO Za) - TURN OFF DELAY TIME — ns 


teLH (log TO Za) — TURN OFF DELAY TIME — ns 


tp_y (So TO 24) — TURN OFF DELAY TIME ~ ns 


Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT FEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C 
TURN ON DELAY TIME VERSUS TURN ON DELAY TIME VERSUS TURN ON DELAY TIME VERSUS 
TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE 
(Sg to 2a) (log to Z,) 


tpHL (Sq TO Z,) — TURN ON DELAY TIME — ns 


tpHL (Sg TO Zg) - TURN ON DELAY TIME — ns 
tpHt (Ig TO Za) - TURN ON DELAY TIME — ns 


Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C Ta ~ AMBIENT TEMPERATURE ~ °C 
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LPTTL/MSI 93L09 
LOW POWER DUAL FOUR-INPUT MULTIPLEXER 


DESCRIPTION — The LPTTL/MS1 93L09 is a Monolithic, Medium Speed, Dual 4-Input Digital 
Multiplexer. It consists of two multiplexing circuits with common input select logic. Each circuit 
contains four inputs and fully buffered complementary outputs. In addition to operating as a multi- 
plexer, the 93L09 can generate two functions of three variables. Active pullups in the outputs ensure 
good drive and speed performance. The 93L09 may be cascaded to multiple levels so that any number 
of tines can be multiplexed onto a single outpu: buss. The circuit uses TTL technology and is com- 
patible with all other members of the TTL family. Pe ee ie eae a 


LOGIC SYMBOL 


@ MULTIFUNCTION CAPABILITY 

e ON-CHIP SELECT LOGIC DECODING 

e TYPICAL PROPAGATION DELAY OF 48 ns 

e TYPICAL POWER DISSIPATION OF 40 mW ; 

e@ INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS VcEe= ed 16 

e ALL CERAMIC “HERMETIC” 16-LEAD DUAL IN-LINE AND FLAT PACKAGES ShOs fUE ue 

+. TUS COMPATIBES CONNECTION DIAGRAMS 
DIP (TOP VIEW) 

PIN NAMES LOADING 

So, $14 Common Select Inputs 

Multiplexer A 

loa. Ita, laa. 3a Multiplexer Inputs 

Za Multiplexer Output 

Z> Complementary Multiplexer Output 

Multiplexer B 

lob. 1b, lab, !3b Multiplexer Inputs 

Zb Multiplexer Output 

Zp Complementary Multiplexer Output 


1 Unit Load (U.L.) = 40 vA HIGH/1.6 mA LOW 


FLATPAK (TOP VIEW 


O= PIN NUMBERS 
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FAIRCHILD LPTTL/MSI ¢ 93L09 


FUNCTIONAL DESCRIPTION — The 93L09 dua! 4-input multiplexer is a member of the Fairchild family of compatible low power medium 
scale integrated digital building blocks. It provides this family with the ability to select two bits of either data or control from up to four 
sources, in one package. 

The 93L09 is the logical implementation of two-pole, four-position switch, with the position of the switch being set by the logic levels supplied 
to the two select inputs. Both assertion and negation outputs are provided for both multiplexers. The logic equations for the outputs are shown 
below: 


ae = 10a © S1 © Sot 119 @ S1 © Sgt lag © Sy @ SQ + 13g @ Sq © SO 
= lob © 81 © Sot 14h ¢ 81 © Sgt lope S71 © Sot 13h © S74 Sg 
The 93L09 is frequently used to move data from a group of registers to a common output buss. The particular register from which the data 


came would be determined by the state of the select inputs. A less obvious application is as a function generator. The 93L09 can generate two 
functions of three variables. This is useful for implementing random gating functions. 


TRUTH TABLE 


SELECT INPUTS INPUTS OUTPUTS 


= 
re 
N 
9 


wee ea ealce SA oa 
xx Irxxx x 
mIrxXxxxx xx 
a ed cae A ge CR 


ITtTIrTIrtTrree 
x xX KKK KI 
x xX xX xX IC XK xX 
rFrrerertTriiTtar 


o 
oy 
= 
o 
ND 
oy 
wo 
ion 
N 
oo 
N 
o 


oi a ms OE oY 
i ie A WA oo 
xx xXx xX xX Ie 
xxx x Ir xx 
SE I Se) Se Se 
Irxxxx x xX 
ee ee 
ee OD ois i ee oa 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Either HIGH or LOW Logic Level 


TYPICAL INPUT AND OUTPUT CIRCUITS 


OUTPUT OUTPUT 
INPUT EQUIVALENT EQUIVALENT 

EQUIVALENT CIRCUIT CIRCUIT 
CIRCUIT (Output LOW) (Output HIGH) 

Vcc 
Voc 
OUT 
16kQ 
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FAIRCHILD LPTTL/MSI * 93L09 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to+125°C 
Vcc Pin Potential to Ground Pin —0.5 V tot+7.0V 
*Input Voltage (dc) —0.5 V to+5.5V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to+Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or [nput Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBER TEMPERATURE 


93LO09XM 
93LO09XC 


—55°C to 125°C 
OCto 75°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


SYMBOL PARAMETER CONDITIONS 


Vcc = MIN., loH =—0.4 mA 
Vin = Vin or VIL per Truth Table 


Vec = MIN., lot = 4.0 mA (Pins 1 & 15) 
VOL Output LOW Voltage ' : loL = 3.6 mA (Pins 2 & 14) 
Vin = Vin or Vi_ per Truth Table 


VOH Output HIGH Voltage 


Guaranteed Input HIGH Threshold 
oy iia ene Voltage for All Inputs 


h 
ViL Input LOW Voltage Guaranteed Input LOW Threshold 


Voltage for All Inputs 


Th Input LOW Current Eee ; Voc = MAX., Vin = 0.3 V 

= VIN =2.4V 
hi insu HiGHearant Po | 20 | A | Vcc = MAX. Vin=24V 
Isc ar eee Circuit Current 26 | 40 | aan Vee = MAX., Vout = 0 V 


Icc Power Supply Current 11.5 mA Vcc = MAX. 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case”’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’ vatue for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

4. Typical limits are at Vec = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Ta = 25°C) 


PARAMETER . MIN. TYP. MAX. UNITS 


Turn Off Delay Input to Output ee i ee ee 


SYMBOL CONDITIONS 


tpLH (So to Za) 


Vec = 5.0 V, CL = 15 pF 
tpHL (So to Z,) cc L p 
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TTL/MSI 9310 °9316 


BCD DECADE COUNTER/4-BIT BINARY COUNTER 


DESCRIPTION — The 9310 is a High Speed Synchronous BCD Decade Counterand the 9316 isa 
High Speed Synchronous 4-Bit Binary Counter. They are synchronously presetable, multifunctional 
MSI building blocks useful in a large number of counting, digital integration and conversion 
applications. Several stages of synchronous operation are obtainable with no external gating packages 
required through an internal carry jookahead counting technique. 


SYNCHRONOUS COUNTING AND PARALLEL ENTRY 

DECODED TERMINAL COUNT 

BUILT-IN CARRY CIRCUITRY 

TYPICAL COUNTING FREQUENCY OF 45 MHz 

TYPICAL POWER DISSIPATION OF 325 mW 

THE (INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY 
FAIRCHILD DTL, LPDTL, AND TTL FAMILIES 

INPUT DIODE CLAMPING 

TTL COMPATIBLE 


INTERFACING WITH 


PIN NAMES LOADING (Note a) 
PE Parallel Enable (Active LOW) Input 2ULL. 

Po, Py, Pa, P3 Parallel Inputs 2/3 ULL. 

CEP Count Enable Parallel input 1 ULL. 

CET Count Enable Trickle Input 2 ULL. 

CP Clock (Active HIGH Going Edge) Input 2 ULL. 

MR Master Reset (Active LOW) Input 1 ULL. 

Qo, Q1, Q2, Q3 Parallel Outputs (Note b) 8 ULL. 

TC Terminal Count Outputs (Note c) 10 ULL. 
NOTES 


1 Unit Load (U.L.) = 40 UA HIGH/1:6 mA LOW 
8 U.L. is the output LOW drive factor and 16 U.L. is the output HIGH drive factor. 
10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor. 


STATE DIAGRAM 


9316 
El is Ee EA os ED ED 


LOGIC EQUATIONS 

Count Enable = CEP * CET : PE 

TC for 9310 = CET * Qg* G4 + G9° Q3 
TC for 9316 = CET * Qg* Q1*Q9° Q3 
Preset = PE * CP+ (rising clock edge) 


Reset = MR 


The 9310 can be preset to any state, but will not count beyond 9. 
lf preset to state 10, 11, 12, 13, 14, or 15, it will return to its 
normal sequence within two clock pulses. 
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LOGIC SYMBOL 


9 3 4 5 6 


PE Po Py Po P3 
CEP 


CET 9310¢9316 TC 


cP 
MR_Qo Q1 2 03 


1 14 13°12 «11 


Vcc = Pin 16 
GND= Pin 8 


CONNECTION DIAGRAMS 


DIP (TOP VIEW) 


FAIRCHILD TTL/MSI ¢ 9310 « 9316 


FUNCTIONAL DESCRIPTION — The 9310 is a high speed BCD decade counter, and the 9316 is a high speed binary counter. Both 
counters are fully synchronous with the clock pulse driving four master/slave flip-flops in parallel through a clock buffer. During the LOW to 
HIGH transition of the clock, the master is inhibited from further change. After the masters are locked out, data is transferred from the master 
to the slaves and reflected at the outputs. When the clock is HIGH, the masters are inhibited and the master/slave data path remains established. 
During the HIGH to LOW transition of the clock, the siave is inhibited from further change, followed by the enabling of the masters for the 
acceptance of data from the counting logic or the parallel entry logic. (See Clock Pulse Characteristics Figure 7) 
The three control inputs, Parallel Enable (PE), Count Enable Parrallel (CEP), and Count Enable Trickle (CET), select the mode of operation as 
shown in the tables below. When the conditions for counting are satisfied, the rising edge of a clock pulse will change the counters to the next 
state of the count sequence shown in the State Diagram on the previous page. The Count Mode is enabled when CEP and CET inputs and PE 
are HIGH. 
The 9310 and 9316 can be synchronously preset from the four Parallel inputs, (Po.3) whenPE is LOW. When the Parallel Enable and Clock 
are LOW, each master of the flip-flops is connected to the appropriate parallel input (P93) and the slaves (outputs) are steady in their previous 
state. When the clock goes HIGH, the masters are inhibited and this information is transferred to the slaves and reflected at the outputs. The 
parallel enable input overrides both count enable inputs, presetting the counter when LOW. 
Terminal count is HIGH when the counter is at terminal count (state 9 for 9310, and state 15 for 9316), and Count Enable Trickle is HIGH, 
as is shown in the logic equations. Without additional logic, multistage synchronous counting at high speeds is made possible with a high speed 
lookahead technique utilizing the count enable and terminal count logic. A multistage counter illustrating these techniques is shown and 
discussed in the application section. 
When LOW, the asynchronous master reset overrides ali other inputs resetting the four outputs LOW. 
Conventional operation of the 9310 @ 9316, as shown in the Mode Selection table, requires that the mode control inputs (PE, CEP, CET) are 
stable while the clock is LOW. This is no constraint for a normal synchronous system where all signals are generated by the rising edge 
of the clock. 
For some applications, the designer may want to change those inputs while the clock is LOW. In this case the 9310 © 9316 will behave ina 
predictable manner. For example: 
If PE goes HIGH while the clock is LOW, but Count Enable is not active during the remaining clock LOW period (i.e. CEP or CET are 
LOW), the subsequent LOW to HIGH clock transition will change Qo... Q3 to the Pg... P3 data that existed at the set-up time 
before the rising edge of PE. 
If Count Enable is active (i.e. CEP and CET are HIGH) during some portion of the clock LOW period, but PE is HIGH (inactive) during 
the entire clock LOW period, the subsequent LOW to HIGH clock transition will change Qg.. _ Q3 to the next count value. 
If PE goes HIGH while the clock is LOW, but Count Enable is active (CEP and CET are HIGH) during some portion of the remaining 
clock LOW period, the 9310 ©9316 will perform a mixture of counting and loading. On the LOW to HIGH clock transition, outputs 
Qo... Q3 will change as the count sequence or the loading requires. Only the outputs that would not change in the count sequence and 
are also reloaded with their present value stay constant. , 


LOGIC DIAGRAM 9310 AND 9316 
9310 MODE SELECTION 


CEP CET MODE 


Preset 
Preset 
Preset 
Preset 
No Change 
No Change 
No Change 
Count 


at le wi oa a || 
tirerrtwoireer 
Irrtririer 


(MR = HIGH) 


TERMINAL COUNT GENERATION 


9310 9316 
CET (Q900;0eQ20Q3) (Q9¢Q) e097 ¢Q3) TC 
L L L L 
L H H L 
H L L L 
H H H H 


TC = CET © Qg9 @ O; © 07 © Q3 (9310) 
TC = CET @eQop © Q] @ OD © OZ (9316) 


POSITIVE LOGIC = H=HIGH Voltage Level 
L = LOW Voltage Level 
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FAIRCHILD TTL/MSI ¢ 9310 ¢ 9316 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to+7.0V 
*Input Voltage (dc) —0.5 V to +5.5 V 
*input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +Vcc¢ value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) TEMPERATURE 
a MINS ce ERS es EMA 
4.75 V as 


X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBER 


—55°C to 125°C 
O°C to 75°C 


9310XM e 9316XM 
9310XC e 9316XC 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS 
TYP. 
(Note 4) 


SYMBOL PARAMETER CONDITIONS 


Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for all Inputs 
Input LOW Voltage 
Input Clamp Diode Voltage 


Output HIGH Voltage 


VIH 
VIL 


Guaranteed Input Logical LOW Voltage for all Inputs 


Vcc = MIN., loH = —640 vA for O 
loH = —800 wA for TC 

Vin = Vin or Vit 

Vec =MIN., lot = 12.8 mA for O 
loL = 16 mA for TC 

VIN = Vin or VIL 


VOL Output LOW Voitage 


Input HIGH Current 
MR, CEP 

CP, PE, CET 

Po, Py,P2 &P3 
Input HIGH Current all tnputs 
Input LOW Current 

MR, CEP 

CP, PE, CET 

Po, P1,P2 &P3 

Output Short Circuit Current (Note 5) 


Power Supply Current 
NOTES 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions testing, not shown in table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

3. The Specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply vottage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vec = 5.0 V, 25° C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


MH 


Vcc = MAX., Vin = 2.4 V 


Voc =MAX., Vin =5.5V 


Ne 


Vcc = MAX., Vin = 0.4 V 


Vcc = MAX., VouT=0V 


Vcc = MAX., MR = 0V 
Other Inputs HIGH 


| mA | 9310XM e 9316XM 
9310XC @ 9316XC 


mA 
A 
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FAIRCHILD TTL/MSI e 9310 ¢ 9316 


SWITCHING CHARACTERISTICS (T, = 25°C) 


PARAMETER 
Turn Off Delay CP toQ 
Turn On Delay CP to Q 
Turn Off Delay CP to TC 
Turn On Delay CP to TC 


SYMBOL 


Turn Off Delay CET to TC 
Turn On Delay MR to Q 
Input Count Frequency 


SWITCHING SET-UP REQUIREMENTS (T, = 25°C) 


SYMBOL PARAMETER 
trec Recovery Time for MR 
towMR Master Reset Pulse Width 


tpwOP 
ts(H) or (L Set-up Time Data to Clock 
ig(F) 


thtH Hold Time (HIGH) CE to Clock 
ts(L) Set-up Time (LOW) CE to Clock 


th(L) 

ts(H) 
th(H) Hold Time (HIGH) PE to Clock fr  —-7 [| -19 |] | 
t,(L) | Set-up Time (LOW) PEtoClock =| = 30 { 20 
thiL) 


6. The Set-up Time ‘‘t,(L)’’ and Hold Time ‘‘tyh(H)” between the Count Enable (CEP and CET) and the Clock (CP) indicate that the HIGH to 
LOW transition of the CEP and CET must occur only while the Clock is HIGH for conventional operation. 

7. The Set-Up Time “‘ts(H)'’ and Hold Time ‘’t,(L)’’ between the Parallel Enable (PE) and the Clock (CP) indicate that the LOW to HIGH 
transition of the PE must occur only while the Clock is HIGH for conventional operation. 


DEFINITION OF TERMS: 

SET-UP TIME (ts) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock 
transition from LOW to HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (tp) is defined as the minimum time following the clock transition from LOW to HIGH that the logic level must be maintained at 
the input in order to insure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to the 
clock transition from LOW to HIGH and still be recognized. 

RECOVERY TIME (tree) is defined as the minimum time required between the end of the reset pulse and the clock transition from LOW to 
HIGH in order to recognize and transfer HIGH Data to the O outputs. 


TYPICAL SWITCHING CHARACTERISTICS 


PROPAGATION DELAY FROM FREQUENCY 
CLOCK TO ANY OUTPUT VERSUS 
VERSUS TEMPERATURE TEMPERATURE 

60 


CLOCK TO OUTPUT DELAY -- ns 


TYPICAL CLOCK FREQUENCY — MHz 


Other Conditions: 
PE=MR=H 
Ta AMBIENT TEMPERATURE — °C Tp, - AMBIENT TEMPERATURE — °C CEP-= CET=H 


Fig. 1 CLOCK TO OUTPUT DELAYS, COUNT FREQUENCY AND CLOCK PULSE WIDTH 
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FAIRCHILD TTL/MSI ¢ 9310 * 9316 


PROPAGATION DELAY FROM PROPAGATION DELAY 
MASTER RESET TO OUTPUT COUNT ENABLE TERMINAL 


VERSUS TEMPERATURE TO TERMINAL COUNT 


DELAY — ns 


MR TO OUTPUT DELAY — ns 


en 


Ta — AMBIENT TEMPERATURE — °C 


CET 1.5V 15V 


TC 15V 1.5V 


Other Conditions: CP = PE = CEP = MR=H 


The positive TC pulse occurs when the otuputs are in the (Qg @ Q, @ 

Q2 @ Q3) state for the 9310 and the (Qg @ Q, @ Qo @ Q3) state for 

the 9316. 

Fig. 3. COUNT ENABLE TRICKLE INPUT TO TERMINAL COUNT 
OUTPUT DELAYS. 


cP 15V 1.5V 


Other Conditions: =— tpi teHL 
PE=L 


Po =P, =Po9=P3=H TC tev 1BV 


Other Conditions: PE = CEP = CET = MR=H 


Fig. 2, MASTER RESET TO OUTPUT DELAY, MASTER RESET | the positive TC pulse is coincident with the output state (Qg @ G, e 
PULSE WIDTH, AND MASTER RESET RECOVERY TIME. | G>eQ3) for the 9310 and (Qo © Q; @Q5 ©Q5) for the 9356. 


Fig. 4. CLOCK TO TERMINAL COUNT DELAYS. 


cP 


Po, Py. Pa, Pg 


Qo, O4, Ag, Ag f + 


Other Conditions: PE = L,MR=H 
The shaded areas indicate when the input is permitted 
pe chenve Tn pred le tapi ee VERO EP ar ermanee: Fig.6. SET-UP TIME (ts) AND HOLD TIME (t,) FOR COUNT 
Fig. 5. SET-UP TIME (t,) AND HOLD TIME (tp) ENABLE (CEP) AND (CET) AND PARALLEL ENABLE (PE) 


FOR PARALLEL DATA INPUTS. INPUTS. 


Fig. 7. CLOCK PULSE CHARACTERISTICS. 


3 Region 1: Enter R&S data into master 

Region 2: Inhibit R&S inputs, transfer data from master to slave 
Region 3: Latch master and slave 

Region 4: Isolate slave from master, enable R&S inputs 
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FAIRCHILD TTL/MSI ¢ 9310 ¢ 9316 


9310 GENERALIZED FUNCTION TEST 


Il TPiiee Paes (peices | tte A ai Conese ec ene es 9 a i me cd CP ee hee se a 
9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 
1 De RAE het | | Lek She | Ly leery aie “le he this a 


MULTISTAGE COUNTING — The 9310 e 9316 counters may be cascaded to provide multistage synchronous counting. Two methods 
commonly used to cascade these counters are shown in Figures 8 and 9. 


In multistage counting, all less significant stages must be at their terminal count before the next more significant counter is enabled. The 
9310 © 9316 _ internally decodes the terminal count condition and ‘‘ANDs” it with the CET input to generate the terminal count (TC) output. 
This arrangement allows one to perform series enabling by connecting the TC output (enable signal) to the CET input of the following stage, 
Figure 8. The setup requires very few interconnections, but has the following drawback: since it takes time for the enable to ripple through the 
counter stages, there is a reduction in maximum counting speed. To increase the counting rate, it is necessary to decrease the propagation delay 
of the TC signal, which is done in the second method. 


The scheme illustrated in Figure 9 permits multistage counting up to 11 stages limited by the fan out of the terminal count. For an alternate 
scheme for more stages see Application Note 184. 


The CEP input of the 9310 e9316 is internally ‘‘ANDed’’ with the CET input and as a result, both must be HIGH for the counter to be 
enabled. The CET inputs are connected as before except for the second stage. There the CET input is left floating and is therefore HIGH. Also, 
all CEP inputs are connected to the terminal output of the first stage. The advantage of this method is best seen by assuming ail stages except 
the second and last are in their terminal condition. As the second stage advances to its terminal count, an enable is allowed to trickle down to 
the last counter stage, but has the full cycle time of the first counter to reach it. Then as the TC of the first stage goes active (HIGH), all CEP 
inputs are activated, allowing all stages to count on the next clock. 


PE Po Py Po Py 
CEP 


CET 9310¢9316 


PE Pg Py Po Py 
cep 8 Ye 


CET 93109316 


PE Po Py Py P3 
CEP 


CET 9310°9316 To 


PE Py Py Pa P PE Po Py Po P 
Pr ale aad a o Py P2 P3 


CEP 
CET 9310°9316 TC 


Tc Tc 


CET 9310*9316 Tc 


cP 
MR Q9 Oy OQ Q3 


cP 
MR Op OQ; Q2 Q3 


cP cP cP 
mR Qo Q, Qg O3 MR Q9 Qy Qg Q3 mA Qo Qy QQ Ag 


TO MORE 
SIGNIFICANT 
STAGES 
clock 
Fig. 8. SYNCHRONOUS MULTISTAGE COUNTING SCHEME (SLOW) 
PE Py P, P> P PE P, Py Po P PE Po P, Py P. PE Py Py Po P PE Py Py Po P 
‘0 Py Pa Pa 0 Py Po Pg 0 Py Pp Pg 0 Py Pg Pg ‘0 Py Pp Pg 
CEP CEP CEP CEP CEP SHORE 
CET 9310-9316 TC CET 9310+9316 TC CET 93109316 TC CET 9310°9316 TC CET 9310°9316 TC ye aged 
cP cP cp cp cP (UP TO TOTAL) 
MR Qo Q, Q2 Q3 MR QO Q1 Q2 O3 mR OG 1 Q2 O3 MR Q9 Qy Q2 03 MR Qp QO; Q2 Q3 
O 
CLOCK 


Fig. 9. SYNCHRONOUS MULTISTAGE COUNTING SCHEME (FAST) 
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DESCRIPTION — The 93L10 is a High Speed Synchronous BCD Decade Counter and the 93L16 is a 
High Speed Synchronous 4-Bit Binary Counter. They are synchronously presetable, multifunctional 
| building blocks useful in a large number of counting, digital integration and conversion 
applications. Several stages of synchronous operation are obtainable with no external gating packages 


MS 


LPTTL/MSI! 93L10 -93L16 
LOW POWER BCD DECADE COUNTER/4-BIT BINARY COUNTER 


required through an internal carry lookahead counting technique. 


SYNCHRONOUS COUNTING AND PARALLEL ENTRY 
DECODED TERMINAL COUNT 

BUILT-IN CARRY CIRCUITRY 

TYPICAL COUNTING FREQUENCY OF 20 MHz 

TYPICAL POWER DISSIPATION OF 85 mW 

THE INPUT/OUTPUT CHARACTERISTICS PROVIDE 
FAIRCHILD DTL, LPDTL, AND TTL FAMILIES 

INPUT DIODE CLAMPING 

TTL COMPATIBLE 


EASY 


PIN NAMES 


PE 
Po, 


CEP 
CET 


cP 
MR 


Qo, Q1, Q2, Q3 


Tc 


1U 


Parallel Enable (Active LOW) Input 
Parallel Inputs 

Count Enable Parallel Input 

Count Enable Trickle Input 

Clock (Active HIGH Going Edge) Input 
Master Reset (Active LOW) Input 
Parallel Outputs 

Terminal Count Outputs 


P41, Po, P3 


nit Load (U.L.) = 40 uA HIGH/1.6 mA LOW 


STATE DIAGRAM 


LOGIC EQUATIONS 

Count Enable = CEP * CET : PE 

TC for 93L10= CET - Qg* G4 °-Gp°Q3 
TC for 93L16 = CET *Q9*Q4° 09°03 
Preset = PE * CP+ (rising clock edge) 


Reset = MR 


The 93L10 can be preset to any state, but will not count beyond 9. 
If preset to state 10, 11, 12, 13, 14, or 15, it will return to its 
normal sequence within two clock pulses. 


LOGIC SYMBOL 


PE Po Py Po P3 
CEP 


CET 93L10¢93L16 Tc 


cP 
MR Qp Q; Qy Qg 


1 14 13°12 «11 


INTERFACING WITH 
Vcc = Pin 16 
GND= Pin 8 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


LOADING 


FLATPAK (TOP VIEW) 
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FAIRCHILD LPTTL/MSI ¢ 93L10 ¢ 93L16 


FUNCTIONAL DESCRIPTION — The 93L10 is a high speed BCD Decade Counter, and the 93L16 is a high speed Binary Counter. Both 
counters are fully synchronous with the clock pulse driving four master/slave flip-flops in parallel through a clock buffer. During the LOW to 
HIGH transition of the clock, the master is inhibited from further change. After the masters are locked out, data is transferred from the master 
to the slaves and reflected at the outputs. When the clock is HIGH, the masters are inhibited and the master/slave data path remains established. 
During the HIGH to LOW transition of the clock, the slave is inhibited from further change, followed by the enabling of the masters for the 
acceptance of data from the counting logic or the parallel entry logic. (See Clock Pulse Characteristics Figure 7.) 
The three control inputs, Parallel Enable (PE), Count Enable Parrallel (CEP), and Count Enable Trickle (CET), select the mode of operation as 
shown in the tables below. When the conditions for counting are satisfied, the rising edge of a clock pulse will change the counters to the next 
state of the count sequence shown in the State Diagram on the previous page. The Count Mode is enabled when CEP and CET inputs and PE 
are HIGH. 
The 93L10 and 93L16 can be synchronously preset from the four Paralle! inputs, (P9.3) whenPE is LOW. When the Parallel Enable and Clock 
are LOW, each master of the flip-flops is connected to the appropriate parallel input (Pg_3) and the slaves (outputs) are steady in their previous 
state. When the clock goes HIGH, the masters are inhibited and this information is transferred to the slaves and reflected at the outputs. The 
parallel enable input overrides both count enable inputs, presetting the counter when LOW. 
Terminal count is HIGH when the counter is at terminal count (state 9 for 93L10, and state 15 for 93L16), and Count Enable Trickle is HIGH, 
as is shown in the logic-equations, Without additional logic, multistage synchronous counting at high speeds is made possible with a high speed 
lookahead technique utilizing the count enable and terminal count logic. A multistage counter illustrating these techniques is shown and 
discussed in the application section. 
When LOW, the asynchronous master reset overrides all other inputs resetting the four outputs LOW. 
Conventional operation of the 93L10-93L16, as shown in the Mode Selection table, requires that the mode control inputs (PE, CEP, CET) are 
stable while the clock is LOW. This is no constraint for a normal synchronous system where all signals are generated by the rising edge 
of the clock. 
For some applications, the designer may want to change those inputs while the clock is LOW. In this case the 93L10°93L16 will behave ina 
predictable manner. For example: 
If PE goes HIGH while the clock is LOW, but Count Enable is not active during the remaining clock LOW period (i.e. CEP or CET are 
LOW), the subsequent LOW to HIGH clock transition will change Qg,,, Q3 to the Pg, P3 data that existed at the set-up time 
before the rising edge of PE. 
If Count Enable is active (i.e. CEP and CET are HIGH) during some portion of the clock LOW period, but PE is HIGH (inactive) during 
the entire clock LOW period, the subsequent LOW to HIGH clock transition will change Qg_. _ Q3 to the next count value. 
If PE goes HIGH while the clock is LOW, but Count Enable is active (CEP and CET are HIGH) during some portion of the remaining 
clock LOW period, the 93L10:93L16 will perform a mixture of counting and loading. On the LOW to HIGH clock transition, outputs 
Qo. Q3 will change as the count sequence or the loading requires. Only the outputs that would not change in the count sequence and 
are also reloaded with their present value stay constant. 


LOGIC DIAGRAMS 


93L10 AND 93L16 
MODE SELECTION 


CET MODE 


Preset 
Preset 
Preset 
Preset 
No Change 
No Change 
No Change 
Count 


i?) 
m 
uv 


Iririrrereri|a”l 
ITIrrrtiroerer 
feoSe rear 


(MR = HIGH) 


TERMINAL COUNT GENERATION 


93L10 93L16 
CET | (Qg @ a e Q2 eQ3) | (Qge a e Qo e Q3) | TC 


TC = CET e Qo e OQ] © 5 @ 03 (93110) 
TC = CET @ Qo @ OC; © O07 0 OZ (93L16) 


POSITIVE LOGIC = H= HIGH Voltage Level 
L = LOW Voltage Level 
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FAIRCHILD LPTTL/MSI * 93L10 > 93L16 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5V to+7.0V 
*Input Voltage (dc) —0.5V to+5.5V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to+V¢c¢ value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 
PART NUMBER 


ee MAX. 
93L10XM-93L16XM 5.0 V 5.5 V —55°C to 125°C 
93L10XC-93L16XC 4.75 V 5.0 V 5.25 V 0°C to 75°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


TEMPERATURE 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


TYP. UNITS . CONDITIONS 
(Note 4) | MAX. 
Voc = MIN., loy = -0.32 mA 
3.6 Voits | CC OH 
VIN = Vins of Vit 
0.15 


SYMBOL PARAMETER 


VOH Output HIGH Voltage 


VOL Output LOW Voltage 


VIH Input HIGH Voltage 
VIL Input LOW Voltage 


He Input LOW Current 
MR, CEP 
CP, PE, CET 
Po, P71, P2 &P3 
tin Input HIGH Current 
MR, CEP 
CP, PE, CET 
Po, P74, P2 & P3 
isc Woe I 28 


Icc Power Supply Current 


2 


Vcc =MIN. lo, = 32mA 
Volts | C& OL 


4 
0.3 
Vin = Vin or Vii 
2.0 Volts | Guaranteed Input HIGH Threshold Voltage 
for Atl Inputs 
0.7 Volts | Guaranteed Input LOW Threshold Voltage 
for All Inputs 


mA Vcc = MAX., Vin = 0.3 V 


uA |Vcc = MAX,, Vin = 2.4 V 


mee 


mA Vcc = MAX., VouT = 9.0 V 
mA Vcc = MAX. 


—_ 
N 
N11 
Nite 
ola 
i 


NOTES: 

4. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25° C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


COUNTING APPLICATIONS 


For typical counting applications, see Multistage Counter and Synchronous Multistage Counting Scheme in 9310-9316 data sheet in TTL/ MSI 
section of this catalog. 
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FAIRCHILD LPTTL/MSI -e 93L10 ¢ 93L16 


PARAMETER UNITS 
TYP. MAX, 
20 32 
Fig. 1 
Turn Off Delay CP to TC 44 66 ns : 
See Fig. 4 | Vcc =5.0 V 
20 30 
Fig. 
. Input Count Frequency a ae ee ee MHz See Fig. 1 


SWITCHING SET-UP REQUIREMENTS (T, = 25°C) 


LIMITS 
PARAMETER UNITS CONDITIONS 
trec Recovery Time for MR 30 20 
tpwMR Master Reset Pulse Width 35 20 


es 


SWITCHING CHARACTERISTICS (T, = 25°C) 


SYMBOL CONDITIONS 


CL = 15 pF 


fcount 


See Fig. 2 


See Fig. 1 
ts(H) or (L) Set-up Time Data to Clock 75 50 
th(H) or (L) Hold Time Data to Clock —20 


t,(H) Set-up Time (HIGH) CE to Clock 26 


th(H) Hold Time (HIGH) CE to Clock See Note 6 
ts(L) Set-up Time (LOW) CE to Clock See Note 6 


i 


int) | __Hold Time (Low) CE to Glock [0 [7 
a 
in) | _Hold Time (HIGH PE Chock [0 [38 -[ 
i(L)__[_ Setup Time (LOWTPE to Clock [88 [35 
i 


NOTES: ; 

6. The Set-up Time “‘t.(L)’" and Hold Time ‘’t,(H)"’ between the Count Enable (CEP and CET) and the Clock (CP) indicate that the HIGH to 
LOW transition of the CEP and CET must occur only while the Clock is HIGH for conventional operation. 

7. The Set-up Time ‘‘t.(H)'’ and Hold Time ‘‘t,(L)'’ between the Parallel Enable (PE) and the Clock (CP) indicate that the LOW to HIGH 
transition of the PE must occur only while the clock is HiGH for conventional operation. 


DEFINITION OF TERMS: 

SET-UP TIME (t,) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock 
transition from LOW to HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (tp) is defined as the minimum time following the clock transition from LOW to HIGH that the logic level must be maintained at 
the input in order to insure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to the 
clock transition from LOW to HIGH and still be recognized. 

RECOVERY TIME (tree) is defined as the minimum time required between the end of the reset pulse and the clock transition from LOW to 
HIGH in order to recognize and transfer HIGH Data to the Q outputs. 


SWITCHING CHARACTERISTICS 


CLOCK TO OUTPUT DELAYS, COUNT FREQUENCY, AND MASTER RESET TO OUTPUT DELAY, MASTER RESET 
CLOCK PULSE WIDTH. PULSE WIDTH, AND MASTER RESET RECOVERY TIME. 


Qo, Q4, Az, Ag 


Other Conditions: : Other Conditions: 
PE=MR=H PE=L 
CEP = CET=H Po =P4=P2=P3=H 
Fig. 1 . Fig. 2 
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FAIRCHILD TTL/MS! ¢ 93L10 ¢ 93L16 


SWITCHING CHARACTERISTICS (cont'd) 


COUNT ENABLE TRICKLE INPUT TO TERMINAL COUNT OUTPUT 
DELAYS. 


The positive TC pulse occurs when the outputs are in the (Qo @ a, e 
“Qz2 @ Q3) state for the 93L10 and the (Qo @ Q, @ Q> @ Q3) state for 
the 93L16. 


Fig. 3 


CLOCK TO TERMINAL COUNT DELAYS. 


The positive TC pulse is coincident with the output state (Qo © Q, e 
Q> @ Q3) for the 93L10 and (Qg © Q, © Q> @ Q3) for the 93L16. TC 


Other Conditions: PE = CEP = CET = MR=H 


Fig. 4 
SET-UP TIME (ts) AND HOLD TIME (ty) FOR 
PARALLEL DATA INPUTS. 
The shaded areas indicate when the input is permitted 
to change for predictable output performance. 
3 Other Conditions: =k, 
Fig. 5 


SET-UP TIME (t,) AND HOLD 
TIME (t,) FOR COUNT ENABLE 
(CEP) AND (CET) AND PARALLEL 
ENABLE (PE) INPUTS. 


i |—---—-mej——— t, {H) —— t, (L) : 


an th (H) ty (L) —~|~—— 


CE MAY CHANGE = b. CE MAY CHANGE 2“ 15V 


fw ef t, (L) 


Cep 
AND 
Cet 


The shaded areas indicate when the input is permitted 
to change for predictable output performance. 


jae th CL) 


PE a 15V 


Fig. 6 
CLOCK PULSE CHARACTERISTICS. 
Region 1: Enter R&S data into master 3 
Region 2: Inhibit R&S inputs, transfer data from master to slave 2 P 
Region 3: Latch master and stave 
Region 4: tsolate slave from master, enable R&S inputs ; : 
Fig. 7 
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TTL/MS!I 93510 ¢ 93516 
BCD DECADE COUNTER/4-BIT BINARY COUNTER 


DESCRIPTION — The 93810 is a super high speed. synchronous BCD. Decade Counter and the 
93S16 is a super high speed synchronous 4-Bit Binary Counter. They are synchronously presetable, 
multifunctional MSk building blocks useful in a large number of counting, digital integration and con- 
version applications. Several stages of sunchronous operation are obtainable with no external gating 934 5 6 
packages required through an internal carry lookahead counting technique. Each device utilizes 
Schottky TTL processing to achieve the ultra high speeds. 


LOGIC SYMBOL 


PE Po Py Po Pg 
CEP 
CET 


93810 
93516 


cP 
MR Q OQ; Q2 O3 


e TYPICAL COUNTING FREQUENCY OF 100 MHz 114131211 
e SYNCHRONOUS COUNTING AND PARALLEL ENTRY 
e DECODED TERMINAL COUNT 
e BUILT-IN CARRY CIRCUITRY voc os 
@ THE INPUT/OUPTUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH FAIRCHILD 
DTL, LPDTL, AND TTL FAMILIES CONNECTION DIAGRAMS 
e INPUT DIODE CLAMPING . DIP (TOP VIEW) 
PIN NAMES 
PE Parallel Enable (Active LOW) Input 
Po, Pi, P2, P3 Parallel Inputs 
CEP Count Enable Parallel [nput 
CET Count Enable Trickle Input 
cP Clock (Active HIGH) Going Edge Input 
MR Master Reset (Active LOW) Input 
Qo, Q1, Q2, 3 Parallel Outputs 
TC Terminal Count Outputs 


STATE DIAGRAM FLATPAK (TOP VIEW) 


93810 


LOGIC EQUATIONS 

Count Enable = CEP @ CET @ PE 

TC for 93810 = CET @ Q) @ Q, r om ec, 
TC for 93816 = CET®Q,¢Q, 00,00, 


Preset = PE e CP+ (rising clock edge) 
Reset = MR 


The 93810 can be preset to any state, but will not count beyond 9. If preset to state 10, 11, 12, 
13, 14, or 15, it will return to its normal sequence within two clock pulses. 
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TTL/MS! 9311 
ONE-OF-SIXTEEN DECODER/DEMULTIPLEXER 


DESCRIPTION — The 9311 is a TTL/MS! Multi-Purpose Decoder designed to accept four inputs and 
provide 16 mutually exclusive outputs. The circuit uses TTL for high speed and high fan out 
capability, and is compatible with all members of the Fairchild TTL family. 


LOGIC SYMBOL 


+ 


Ag Ay Ag Ag 


9311 


e MUTUALLY EXCLUSIVE OUTPUTS 
e® HIGH CAPACITIVE DRIVE CAPABILITY 1234 5 6 7 8 9 10111314 15 16 17 
e@ DEMULTIPLEXING CAPABILITY 
e TYPICAL POWER DISSIPATION OF 175 mW _ 
Vec= PIN 24 
e INPUT CLAMP DIODES GND = PIN 12 
e 2-INPUT ENABLE GATE 
e¢ TTL COMPATIBLE CONNECTION DIAGRAMS 
DIP (TOP VIEW) 
1 
2 
3 
PIN NAMES LOADING (Note a) : 
Ag, Ai, A2, A3 Address Inputs 1 ULL. 6 E, 
Eo, Ey AND Enable (Active LOW) !nputs 1 ULL. 7 Eg 
Oto 15 (Active LOW) Outputs (Note b) 10 ULL. 8 is 
9 4 
13 
72 
NOTES: > 


—! 


a. 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW 
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor. 


LOGIC DIAGRAM 


O = Pin Numbers 
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FAIRCHILD TTL/MSI ¢ 9311 


FUNCTIONAL DESCRIPTION — The 9311 decoder accepts four inputs and provides 16 mutually exclusive active LOW outputs, as shown by 
the logic symbol. The active LOW outputs facilitate addressing other MSI units with active LOW enable. 


The 9311 can demultipiex data by routing it from one input to one of 16 possible decoder outputs. The desired output is addressed and the 
data is applied to one of the enable inputs. Providing that the other enable is LOW, the addressed output will follow the state of the applied 
data. 


TRUTH TABLE TYPICAL 
SWITCHING PERFORMANCE 


PROPAGATION DELAY ENABLE PROPAGATION DELAY DATA 
INPUT TO OUTPUT INPUT TO OUTPUT 
VERSUS TEMPERATURE VERSUS TEMPERATURE 


mi 
> 
> 
> 
> 


ENABLE INPUT TO OUTPUT - ns 
DATA INPUT TO OUTPUT — ns 


25 75 


i T, - AMBIENT TEMP 
Ty 7 AMBIENT TEMPERATURE - °C a AM Spar gnezcS 


E TO OUT A TO OUT 


Vin 
=18Vy fi. v— vv fisv- 


H = HIGH Voltage Level Vo ‘pH h =a Po 'PLH PLY +l aa — PHL 


L = LOW Voltage Level UT 15V us 1.5V ies 
X = Level Does Not Affect Output , Vout : : 


CR re eae Pee Ee ors Ger as 
Pe Pee Earner eee eee oe 
GTreoeo~rrrirm~eFerrereoeirirxKxx 
Tirerrirrrirririrrxxx 
ZTITIrrrrrrrreeeexwKK xX 
ITrITrTIIrtTIrtrrereereeereewKKXx 
cl Oe AA CAR A In A ieee CARRS Ae Sg Co CA a) cae Si a oy 
Go oe ee Le ee 
fe gee cesta Se gem eee See vp Cae Ca wale Ce pe a pea eae Ogee dee Oe os 
ea DE ee ee ee ee ee 
Ba ae Ni SRR GME CE aah CE CARR al pene Sea OAR SRA ae Cet a 
Zire Lr rr orto tc zs 
De ee eh ee a 
Lee he Ber se ee ee 
fl SLO Le ea ee eS 
TIITIITFTITITIrTrITrTrrTirTirigigt 
Ta a eo 
PS Ce ge pepe! ke es gags Sige Ree Clg Se Oa ah <a ge Ke 
CARRS TY) ea Ae as Cer (0s a pes Ree ae Silt os epee age NO 
IrFrrriricrrirzizrTrT1rTzrTszTrTéTrTixgTriTiTTt 
fee ee Oe 2 ee ee 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


INPUTS OUTPUTS 
EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT 
OUTPUT HIGH OUTPUT LOW 
Vee Voc | 
——7 
OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE 
INPUT VOLTAGE OUTPUT HIGH OUTPUT LOW 


'IN- INPUT CURRENT - mA 
- OUTPUT CURRENT ~ mA 


Jour OUTPUT CURRENT mA 


lout 


2.0 3.0 4.0 
Vin - {INPUT VOLTAGE ~ VOLTS 


-1.0 Os ie) Os 1.0 1.5 


Vout ~ OUTPUT VOLTAGE VOLTS 


Fig. 2. Fig. 3. Fig. 4. 
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FAIRCHILD TTL/MSI * 9311 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5V to+7.0V 
*Input Voltage (dc) —0.5 V to +5.5 V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to+Vc¢c value 
Output Current (de) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBER TEMPERATURE 


9311XM 
9311XC 


—55°C to 125°C 
0°C to 75°C 


X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS 


SYMBOL PARAMETER TYP. 
MIN. (Note 4) MAX. 


CONDITIONS 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 

Veo =MIN.ly=—12mATA = 25°C 
Vec= MIN, Iog==s00nA, 
ViN = VIH or ViL per Truth Table 
Vec =MIN., lot = 16 mA 

Vin = ViH or ViL per Truth Table 
Vcec= MAX. Vin=24V.. 
Vcc = MAX., Vin = 5.5 V 

Vcc = MAX., Vin = 0.4 V 

Vcc = MAX., Vout =O V 


aa 
ran) 


VIH Input HIGH Voltage 


Vib Input LOW Voltage 
Vepb Input Clamp Diode Voltage 


VOH Output HIGH Voltage 


VOL Output LOW Voltage 


NH Inout HIGH Current 


Ne Input LOW Current 
Isc Output Short Circuit Current (Note 5) —20 


(los) 
Icc Power Supply Current 


Ne 
hb 
io) 
ron) 


123) 
oi 
[op] 
Le) 


° ‘ 
N 
o 
bh 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

4. Typical limits are at Voc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Ta = 25°C) 


PARAMETER 
Turn Off Delay A Input to Output 
Turn On Delay A Input to Output 


9311XM 
Pani ave. [wan 
19 
19 


9311XC 


SYMBOL CONDITIONS 


Vcc = 5.0 V 


Cy = 15 pF 
Turn Off Delay E Input to Output 12 Pin 12 = GND 
tPHL Turn On Delay E Input to Output (See Fig. 1) 
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LPTTL/MSI 93L11 
LOW POWER ONE-OF-SIXTEEN DECODER 


DESCRIPTION — The LPTTL/MS! 93L11 is a Multi-Purpose Decoder designed to accept four inputs 
and provide 16 mutually exclusive outputs. The circuit uses TTL technology and is compatible with the 
Fairchild TTL family. 


LOGIC SYMBOL 


Ag Ay Az 43 
93L11 


01234 56 7 8 910111213 14 15 
O06 


MULTI-FUNCTION CAPABILITY 
MUTUALLY EXCLUSIVE OUTPUTS 

HIGH CAPACITIVE DRIVE CAPABILITY 
DEMULTIPLEXING CAPABILITY 

TWO INPUT ENABLE GATE 

TYPICAL PROPAGATION DELAY OF 70 ns 
TYPICAL POWER DISSIPATION OF 58 mW 
INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS CONNECTION DIAGRAMS 
ALL CERAMIC “HERMETIC” 24-LEAD DUAL IN-LINE AND FLAT PACKAGES 
TTL COMPATIBLE DIP TOr Ew) 


12345 6 7 8 91011131415 1617 


Vcc = Pin 24 
GND = Pin 12 


LOADING 


PIN NAMES 


Ao, A1, A2, A3 Address Inputs 
Eo, Ey AND Enable (Active LOW) Inputs 
Oto 15 (Active LOW) Outputs 


4 Unit Load (U.L.) = 40 UA HIGH/1.6 mA LOW 


LOGIC DIAGRAM 


FLATPAK (TOP VIEW) 


O = Pin Numbers 
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FAIRCHILD LPTTL/MSI e 93L11 


FUNCTIONAL DESCRIPTION — The 93L11 decoder accepts four active HIGH binary inputs and provides 16 mutually exclusive active LOW 
outputs, as shown by logic symbol. The active LOW outputs facilitate addressing other MSI units with active LOW enables. 


The 93L11 can demultiplex data by routing it from one input to one of sixteen possible decoder outputs. The desired output is addressed and 
the data is applied to one of the enable inputs. When the other enable is LOW,the addressed output will follow the state of the applied data. 


TRUTH TABLE 


=~ 
vl 
~ 
Px 
= 
ry 
= 
all 


=< 
x< 


ee gees Came SND Rm ESAS eam CM ge SS Cs Co ae ee SOS Pa A om 
ya es ee” Cs Seems Reames Ses eae Ce Ce Ca Oe Re OR! ee SM eee Ele! 

TrrortTrTiToToTré7é~réT7s7~7~réairTo7é41raTaedzsTgaegTgewTwieroiesysy;_ 
IrtrTrTrméTrrérz¢~erwrwré~~wrTreirtriréToT3g@iteiwTazgsiw 
TororédéTrTrwoiéairiaiirTw~737¢3~+=SErTwiIioTrFarazsTrTiairTrtiTioTti sa 
IrTriTaorw~irwiiéa~iéwiairTda~rer~raoierté~iaiagtrTaiéaizgsysa 
IrrTrwiéa~irtgrTaioaoreedrTiIéairtTrTaTirTawiTraéeTgaégTgsoa 
a2 GL ot a or DL eh bt ee es 

TrirTiTrowirgérareiédirTaTaiTéwTwisTtT~raT~irawrTwiTaéaaTrazTtsioa 
tTrrorTariairTwiéorewrTawaiédérTaiTdadgraerTwioigdaTrTs| wo 


H 
L 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 


ZTertrermarrtgTrrzrrrtrearorxscrexK xk xX 
Ler Eee ee Be Pe ore er xX x 
a CS de Se I a a So ear oe 
mrrrrrTrir~rr~rererererereer xXx x 
TIrIorTrTimé775eeagaewrTaTwiégTrTrTréT~aTTaTrT~erTt~rT~Tiéié1wgé37iéiéd 
TrrrrrtrrrrrTrrrrriritrtet 
2D Dr EE ES oh Ee LE ae SE EE EE 
2 a Ee ee Oe 
Ire Gt Tt Bet ELE lh Det Dr Ll Or Lt 
PrP rTrTrTaTaréairTaTarTéowoéaéaordarTarTaTairarTdawrTaToTa7g¢geglisTtgeee 


= HIGH Voltage Level 
= LOW Voltage Level 
= tL.evel Does Not Affect Output 


TYPICAL INPUT AND OUTPUT CIRCUITS 


INPUTS OUTPUTS 
EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT 


OUTPUT LOW OUTPUT HIGH 


Vcc Voc 
ouT ; 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5Vtot7.0V 
*Input Voltage (dc) —O0.5Vtot5.5V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to+Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Ejther Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


8-70 


FAIRCHILD LPTTL/MSI « 93L11 


GUARANTEED OPE RATING RANGES 


SUPPLY VOLTAGE Yee 


MIN. 


93L.11XM 4.5V -55°C to 128°C 
93L.11XC 4.75 V 5.25 V O°Cto 75°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBER TEMPERATURE 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


SYMBOL PARAMETER TYP. UNITS CONDITIONS 
MIN. | (Note 4) | MAX. 


Vec = MIN. =-—0.4mA 
VOH Output HIGH Voltage CO MINS OM = =O: 


VOL Output LOW Voitage 


Vio Input HIGH Voltage 
VIL Input LOW Voltage 
Ne Input LOW Current 


NH Input HIGH Current 


Isc (Note 5) | Output Short Circuit Current 
lec Power Supply Current 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical.Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchiid Digitat Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘’worst case’’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

4. Typical limits are at Veco = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


Vin = Viy or Vy_ per Truth Table 
Vcc = MIN., lot = 4.0 mA 
Vin = Ving or ViL per Truth Table 


ee Guaranteed Input HIGH Threshold Voltage for All Inputs 
p ma | 
| uA 
| mA | 
fee 


ad 
ron) 


eee Ee Volts | Guaranteed Input LOW Threshold Voltage for All Inputs 
-0.4 | m Vcc = MAX., Vin = 0.3. V 
20 | w Vcc = MAX., Vin = 2.4 V 

fF | 1.0 | mA | Voc = MAX., Vin = 5.5 V 
-25 | mA — | Vcc = MAX., Vout = 0.0 V 
~[oars [resp ma [veo = Wax 


N N 
ros) pb 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


a ae a 
PARAMETER UNITS 
Turn Off Delay A Input 50 
to Output 
Turn On Delay A Input 
60 
to Output 
Turn Off Delay E tnput 
to Output 
Turn On Delay E Input 
Pe ee 
to Output 


SWITCHING TIME WAVEFORMS 


SYMBOL CONDITIONS 


Veco =5.0 V 
Cy = 15 pF 
See Fig. 1 


A INPUT TO OUTPUT E INPUT TO OUTPUT 


Vout 
Fig. 1. 
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TTL/MSI 9312 
EIGHT-INPUT MULTIPLEXER 


DESCRIPTION — The 9312 is a monolithic, high speed, Eight-Input digital Multiplexer circuit. (t 
provides in one package the ability to select one bit of data from up to eight sources. The 9312 can be 
used as a universal function generator to generate any logic function of four variables. Both assertion 
and negation outputs are provided. TTL circuitry with active pullups on the outputs provides high 1012345679 
speed, high fanout operation and is compatible with all other members of the Fairchild TTL family. 


LOGIC SYMBOL 


MULTIFUNCTION CAPABILITY 

25 ns THROUGH DELAY 

ON-CHIP SELECT LOGIC DECODING 

FULLY BUFFERED COMPLEMENTARY OUTPUTS 

THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH 
FAIRCHILD DTL, LPDTL, TTL, and MSt FAMILIES 

© INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS CONNECTION DIAGRAMS 


DIP (TOP VIEW) 


Vec = Pin 16 
GND = Pin8 


PIN NAMES LOADING 
(Note a) 
So, $1, $2 Select Inputs TULL. 
E Enable (Active LOW) Input POE: 
Igtol7 Multiplexer Inputs TULL. 
Zz Multiplexer Output (Note b) 10 ULL. 
2 Complementary Multiplexer Output (Note b) 10 ULL. 
NOTES: 


a. 1 Unit Load (U.L.) = 40UA HIGH/1.6mA LOW. 
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor. 


FLATPAK (TOP VIEW) 


LOGIC DIAGRAM 


-© = Pin Numbers 
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FAIRCHILD TTL/MSI « 9312 


FUNCTIONAL DESCRIPTION — The 9312 is a logical implementation ofa single pole, eight position switch with the switch position controlled 

by the state of three Select Inputs, So, S71, Sg. Both assertion and negation outputs are provided. The Enabie Input (E) is active LOW.When it 

is not activated the negation output is HIGH and the assertion output is LOW, regardless of ali other inputs. The logic function provided at the 

output is: 

Z=E-(lg-Sq-S4-S2+11-Sq- 87 83+ 12 -Sq°S1-S2 +13 °SQ-S4-S2+14-SQ-S4 -S2+l5 -SQ-S7 -S2+ 16-50-81 - S2 
+17-SqQ-$41-S9). 

The 9312 provides the ability, in one package, to select from eight sources of data or control information. By proper manipulation of the in- 

puts, the 9312 can provide any logic function of four variables and its negation. Thus any number of random logic elements used to generate 

unusual truth tables can be replaced by one 9312. 


TRUTH TABLE 


mi 
NY 
2 
& 
S 
a 
L 
wr 
o 
a 


COerPrerPrrreoeeroeereoee 
ErrrIrrxqgiIrrrrreererxE 
ZIiItrrrrerrzrzrirerrereexX 
IlrrerrTreeiirirreawTirvre.;XK 
x KK KKK KKK KK KKK OT XK 
KKK KKK KKK KKK ITOK KX 
KKK KKK KKK KOK KKK & 
x KK KKK KKM OT KK KK KK XK 
x xX KKK KIT KKK KK KK KK 
xx KK DTK KKK KKK KKK XK 
x KET KKK KKK KKK KK KK 
tT KKK KK KKK KKK KK KX 
MTHI-F@Trirrrereiéreizirizt 
Ire@trirmrirrerTreirrwreire 


H = HIGH voltage level! 
L = LOW voitage level 
X = Level does not affect output. 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 
EQUIVALENT INPUT CIRCUIT OUTPUT HIGH EQUIVALENT CIRCUIT OUTPUT LOW EQUIVALENT CIRCUIT 


OUT 


SELECTED O SELECTED 


=~ 03V 


= OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE 
INPUT VOLTAGE (OUTPUT HIGH) 


INPUT NOT SELECTED 
—— t 4 Voc 73-0V _ 
125 C 

Inputs at gnd. 


Vi, 7 INPUT CURRENT - mA 


lout > OUIPET mURTEN -mA 
lout ~ OUTPUT CURRENT - mA 


2.0 4.0 . ‘ ol; 1.0 3.0 5.0 ‘ 0.5 1,0 1.5 
Vi py 7 |NPUT VOLTAGE - VOLTS Voy ~ OUTPUT VOLTAGE - VOLTS Voyt ~ OUTPUT VOLTAGE - VOLTS 


Fig. 1 Fig. 2 Fig. 3 
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FAIRCHILD TTL/MSI « 9312 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5V to +7.0V 
*Input Voltage (dc) -0.5V to +5.5V 
*Input Current (dc) -30mA to +5.0mA 
Voltage Applied to Outputs (Output H1GH) -0.5V to +Vcc value 
Output Current (dc) (Output LOW) +30mMA 


*Either Input Voltage Limit or Input Current is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBER TEMPE RATURE 


< 


4 
» 
Ss 
x 


> 


9312XM. A 5.0V -55°C to 125°C 
9312XC . 5.0V 0°C to 75°C 
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 
LIMITS 


TYP. MAX. 
(Note 4) 
= bd 


SYMBOL PARAMETER CONDITIONS 


VIH Input HIGH Voltage Guaranteed Input HIGH Threshold 
Voltage for all Inputs 
Guaranteed Input LOW Threshold 


Voltage for all Inputs 


| -1.5 | Vec=MIN., liy=-12MA, Ta =25°C 
ce 


Input LOW Voltage 


Input Clamp Diode Voltage 


Output HIGH Voltage 


nN) 
pS 


Vcc = MIN., oH = -800UA 

Vin = VIH or ViL per Truth Table 
Vcc = MIN., lot = 16mA 

Vin = Ving or Vi L per Truth Table 


Output LOW Voltage 


Input HIGH Current 


Input LOW Current 


Output Short Circuit Current 
(Note 5) 


Power Supply Current 


Vcc = MAX., Ving = 2.4V 
Vcc = MAX., Vin = 5.0 
Vcc = MAX., Vin = 0.4V 
Vcc = MAX., VouT = 0.0V 


Vcc = MAX. 


NOTES: 

. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 
Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 
The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 
Typical limits are at Voc = 5.0 V, 25° C, and maximum loading. 
Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Ta, = 25°C) 


LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 
34 


Te 
Turn Off Delay Input to Output 23 Satin! 
25 


Turn On Delay Input to Output a ¥ : an ’ 
(Sq to Z) ee following page 
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FAIRCHILD TTL/MSI e 9312 


SWITCHING CHARACTERISTICS 


tpLH/tpHL : So to Z 


1.5V £ —— + 1.5V 1.5V oo 
INPUT (PIN 11) INPUT (PIN 1) 
= tPLH ae —-| PHL =5I tPHL ec = tPLH = 
OUTPUT (PIN 14) 
156V ~~ _—_—_—_—___ —— 1.5V 1.5V ——_————_ CS Anan 1.5V 
OUTPUT. (PIN jae ee oy 


tpLH/tpHL : lo toZ 


1.5V 


OTHER CONDITIONS: Pins 1,8, 10, 12, 13 = GND OTHER CONDITIONS: Pins 8, 10, 11, 12, 13 = GND 
Pin 2=Vcc through 1 kQ Pin 16= Vcc 
Pin 16=Vecc 
TURN OFF DELAY VERSUS TURN ON DELAY VERSUS TURN OFF DELAY VERSUS TURN ON DELAY VERSUS 
AMBIENT TEMPERATURE; AMBIENT TEMPERATURE: AMBIENT TEMPERATURE; AMBIENT TEMPERATURE; 
Sg to Z . Ig toZ Ig toZ 


toypy{la to Z) - TURN OFF DELAY - ns 


wn 


toy lo to Z) - TURN ON DELAY - ns 


tp p4{Sp to 2) - TURN OFF DELAY - ns 


toy So ‘0 Z) - TURN ON DELAY - ns 


—t___i_—__1_ ; 
55 25 125 


Ty * AMBIENT TEMPERATURE - °C Ty ~ AMBIENT TEMPERATURE - °C Ty ~ AMBIENT TEMPERATURE - eC 


Ty ~ AMBIENT TEMPERATURE - °C 


Fig. 4 Fig. 5 Fig. 6 Fig. 7 


*pLH’tPHL: So t° 2 toiy’tpHL: E to Z 


INPUT (PIN 11) 


OUTPUT (PIN 14) 


INPUT (PIN 10) 
= tPLH Lk TPHL aie 


OUTPUT (PIN 14) 


OTHER CONDITIONS: Pins 1,8, 10, 12, 13 = GND 


Pin 2= Vcc through 1 kQ 
Pin16=Vcc 


OTHER CONDITIONS: Pins 8, 11, 12, 13 = GND 


Pin 1 = Vcc through 1 kQ 
Pin 16=Vecc 


TURN OFF DELAY VERSUS TURN ON DELAY VERSUS TURN OFF DELAY VERSUS TURN ON DELAY VERSUS 
AMBIENT TEMPERATURE: AMBIENT TEMPERATURE; AMBIENT TEMPERATURE; 
Sg to Z EtoZ Eto2 


ON DELAY - ns 


toy So to Z) - TURN ON DELAY - ns 


toy ylE to 2) - TURN OFF DELAY - ns 


toy lo to Z) - TURN 


toy (Sg to Z) - TURN OFF DELAY - ns 


55 25 125 


Ty ~ AMBIENT TEMPERATURE - °C T, ~ AMBIENT TEMPERATURE - <€ Ty ~ AMBIENT TEMPERATURE - °C T, - AMBIENT TEMPERATURE ~ °C 


Fig. 8 Fig. 9 Fig. 10 Fig. 11 
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LPTTL/MSI 93L12 
LOW POWER EIGHT-INPUT MULTIPLEXER 


DESCRIPTION — The LPTTL/MSI 93L12 is a monolithic, medium speed, eight input digital Multi- 
plexer. It provides in one package the ability to select one bit of data from up to eight sources. The 
93L12 can be used as a universal function generator to generate any logic function of four variables. 
Both assertion and negation outputs are provided. TTL circuitry with active pullups on the outputs 
provides high speed, high fanout operation and is compatible with the Fairchild TTL family. 


LOGIC SYMBOL 


sof fo 't te 13 te ts te ty 


S| 93L12 
$2 


MULTIFUNCTION CAPABILITY + 

ON-CHIP SELECT LOGIC DECODING 

FULLY BUFFERED COMPLEMENTARY OUTPUTS 
TYPICAL PROPAGATION DELAY OF 80 ns Voce Fine 
TYPICAL POWER DISSIPATPON OF 45 mw Side ris 
INPUT CLAMP DIDOES LIMIT HIGH SPEED TERMINATION EFFECTS 
ALL CERAMIC “HERMETIC” 16-LEAD DUAL IN-LINE AND FLAT PACKAGES CONNECTION DIAGRAMS 
TTL COMPATIBLE DIP (TOP VIEW) 


PIN NAMES LOADING 


So, $1, 82 Select Inputs 

E Enable (Active LOW) Input 
Ig to l7 Multiplexer Inputs 

Zz Multiplexer Output 


z Complementary Multiplexer Output 


1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW 


LOGIC DIAGRAM 


FLATPAK (TOP VIEW) 


© = Pin Numbers 
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FAIRCHILD LPTTL/MSI « 93L12 


FUNCTIONAL DESCRIPTION — The 93L12 is a logical implementation of a single pole, eight position switch with the switch position con- 
trolled by the state of three select inputs, Sg, $1, Sz. Both assertion and negation outputs are provided. The enable input (E) is active LOW. 
When it is not activated the negation output is HIGH and the assertion output is LOW regardless of all other inputs. The logic function provided 
at the output is: 


E+(Ig-So°S1*S2 + 14°Sq*Sq°SQ + 12°59°S1°S2 + 13°S0*S1°SQ + 14°SQ°S1-S2 + 15+Sq°S7+S2 + 1g*SQ°S1°S2 + 17°SQ°S4°S2). 


The 93L12 provides the ability, in one package, to select from eight sources of data or control information. By proper manipulation of the in- 
puts, the 93L12 can provide any logic function of four variables and its negation. 


TRUTH TABLE 


mil 

¢ 9) 
NO 

7) 
—_ 


H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 


Ltt mr SD eter Pere oc ee Ee x 
rirrrrerer)e zrirtirrrer xR 
Lele ee oe re ek Eee er res 
x «x KK KKK KK KK KK K Te XK 
xx «KK KKK KKK KK OT KK xX 
x KK KK KKK KK TT KK KK XK 
x «xx KK KK K TT KKK KKK 
x KK MK KK Ter KKK KKK KK XK 
x KK KX DTH KKK KK KKK KK XK 
<x *—K DTK KKK KK KK KK KK RK 
cm KK KK KK KK KKK KK XK XK 
SS oe ie Sa Se ote 
Fs A aa CO a COC a ca Cac SN a Oe a 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Level does not affect output 


TYPICAL INPUT AND OUTPUT CIRCUITS 


INPUTS OUTPUTS 
EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT 


OUTPUT LOW OUTPUT HIGH 


NOT 
SELECTED / © SELECTED 


= ~ 0.3V 


ii 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to+7.0V 
*Input Voltage (dc) —0.5V to+5.5V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to+Vc¢c value 
Output Current (dc) (Output LOW) +30 mA 
*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
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FAIRCHILD LPTTL/MSI e 93L12 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBER TEMPERATURE 


93L12XM : . -55°C to 125°C 
93L12XC OC to 75°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


SYMBOL PARAMETER TYP. CONDITIONS 
(Note 4) 
V = MIN., | =-0.4 mA 
Output HIGH Voltage 2.4 5 CC OH 
Vin = Vin or Viz per Truth Table 


Vcc = MIN., lot = 4.0 mA (Pin 15) 

Output LOW Voltage ; : 3.6 mA (Pin 14) 
Vin = Vip, or Vi_ per Truth Table 
Guaranteed Input HIGH Threshold Voltage for 
All [Inputs 
Guaranteed Input LOW Threshold Yoltage for 
All Inputs 

Input LOW Current : : Vec = MAX., Vin = 0.3 V 

a Vcc = MAX., Vin = 2.4 V 

Vcc = MAX., Vin = 5.5 V 

Isc (Note 5) Output Short Circuit Current Vcc = MAX., Vout = 0.0 V 

Icc Power Supply Current . : Vcc = MAX. 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


> 


cna 


NOTES: 
The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 
Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 
The specified LIMITS represent the ‘‘worst case’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 
Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 
Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Ta = 25°C) 


LIMITS 
SYMBOL PARAMETER CONDITIONS 
tPLH Turn Off Delay Input to 
Vcc =5.0V,CL_=15 pF 


tPHL Turn On Delay Input to 


(Sg to Z) Output Vcc = 5.0 V, CL = 15 pF 
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TTL/MSI 93S12 
EIGHT-INPUT MULTIPLEXER 


DESCRIPTION — The 93812 is a monolithic, super high speed, 8-!nput digital Multiplexer circuit 
utilizing the Schottky TTL process. It provides in one package the ability to select one bit of data 
from up to eight sources. The 93S12 can be used as a universal function generator to generate any 
logic function of four variables. Both assertion and negation outputs are provided. TTL circuitry with 1012345679 
active pullups on the outputs provides high speed, high fan out operation and is compatible with all 
other members of the Fairchild TTL family. 


LOGIC SYMBOL 


E Io !y Io 13 14 I5 lg I7 


93512 


Vee = pin 16 
@ MULTIFUNCTION CAPABILITY GND = pins 
e ON-CHIP SELECT LOGIC DECODING 
e FULLY BUFFERED COMPLEMENTARY OUTPUTS 
© THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH CONNECTION DIAGRAMS 
FAIRCHILD DTL, LPDTL, TTL, and MSI FAMILIES DIP (TOP VIEW) 


@ INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 


PIN NAMES 
Sq, $1, 52 Select Inputs 
E Enable (Active LOW) Input 
Ig tol7 Multiplexer Inputs 
Zz Multiplexer Output 
Z Complementary Multiplexer Output 


FLATPAK (TOP VIEW) 


© = Pin Numbers 
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TTL/MSI 9313 
EIGHT-INPUT MULTIPLEXER WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION — The TTL/MSI 9313 is an 8-Input Multiplexer with open collector output. The 9313 
has the same pinning and logic configuration as the 9312, but with an open collector Z output which 
allows for easy expansion of input terms. The device can select one bit of data from up to eight sources. 1012345679 
It has an active LOW enable, and internal select decoding. The 9313 is fully compatible with all 
members of the Fairchild TTL family. : E lol lo 13 la '5 lg 7 


LOGIC SYMBOL 


9313 


PIN FOR PIN REPLACEMENT FOR THE SIGNETICS 8231 
SAME PINNING AND LOGIC CONFIGURATION AS THE 9312 
BUT WITH OPEN COLLECTOR OUTPUT 
e OPEN COLLECTOR OUTPUT Z FOR EASY EXPANSION OF 
INPUT TERMS (WIRED-OR APPLICATIONS) 


e MULTIFUNCTION CAPABILITY GND =8 
e ON-CHIP SELECT LOGIC DECODING : 
e FULLY BUFFERED Z OUTPUT * OPEN COLLECTOR 
® INPUT CLAMP DIODES 
e TTL COMPATIBLE CONNECTION DIAGRAMS 
DIP (TOP VIEW) 
PIN NAMES LOADING 
(Note a) 
So. $1.52 Select Inputs 1 ULL. 
E Enable (Active LOW) Input 1 ULL. 
19 to !7 Multiplexer Inputs 1 ULL. 
Zz Multiplexer Output (Note b) 10 ULL. 
Z Complementary Open Collector Multiplexer Output (Note c) 10 ULL. 
NOTES: 
a. 1 Unit Load (U.L.) = 40uUA HIGH/1.6mA LOW 
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH 
drive factor. 
c. An external pull-up resistor is needed to provide HIGH level drive capability. 
This output will sink a maximum of 16 mA at Vout = 0.4 V. * OPEN COLLECTOR 


FLATPAK (TOP VIEW) 


LOGIC DIAGRAM 


© = PIN NUMBERS 
*OPEN COLLECTOR 


* OPEN COLLECTOR 
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FAIRCHILD TTL/MSI * 9313 


FUNCTIONAL DESCRIPTION — The TTL/MSI 9313 is a logical implementatior of a single pole, eight-position switch with the switch 
position controlled by the state of three Select inputs, So, S41, Sz. An open collector output Z is provided for easy expansion of input terms. 
Also a fully buffered Z output is available. The Enable input (E) is active LOW. When it is not activated the negation output is HIGH and the 
assertion output is LOW regardless of all other inputs. The logic function provided at the output is: 

Z = E*(19°SQ°S4°S2 + 14 °SQ°S7 °S2 + 12°SQ°S4 So + 13°SQ°S4 Sz + 14°SQ°S4 *S2 + 15°SQ°S1°S2 + lg°Sq°S4 "So + 17°SgeS4°S2). 


The 9313 provides the ability, in one package, to select from eight sources of data or control information. By proper manipulation of the in- 
puts, the 9313 can provide any logic function of four variables and. its negation. 


TABLE | TRUTH TABLE 


Z 
L 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 


[ce Oa Se Oe ee ee ee ee 
ZC. .2E SS a Eee eee ee ee ee eX 
Txrtrrerrrririrereersx 
TIorrertTirreiwrrreirtTzire.;, 
xxxXxxxxxXxxKXxKKXXX XOX 
xxxxxxxxxxXxXKOeEXKXK®S 
xX XXX XXX DOK Xx Xx KX 
xxxx xx OOKXKxXKxXKKXKX 
xxx xX IEXXXXXXxX* XX 
xxIOXXxXxXxXxXxXxXxXxXxXKX 
mirxxxxxxxxxxxxxxx 
Le Le Le Lele oe Se zr =z 


xx KK KKM KK KOO KKK KK 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Level Does Not Affect Output 


TYPICAL INPUT AND OUTPUT CIRCUITS 


INPUTS Z Output (Pin 15) Z Output (Pin 14) 
EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT 


Voc Voc 
© 


4.0kQ 


OUT 
TIN 
eee = = Tt 
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature ~65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5V to +7.0V 
*Input Voltage (dc) -0.5V to +5.5V 
*input Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5V to +V¢c value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient-to protect the inputs. 
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FAIRCHILD TTL/MSI © 9313 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


4.5V 5.0V 5.5V 
4.75V 5.0V 5.25V 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBER 


9313XM 
9313XC 


TEMPERATURE 


-55°C to 125°C 
0°C to 75°C 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 

, 
SYMBOL PARAMETER MIN. TYP. MAX. UNITS CONDITIONS 
(Note 4) 


Output HIGH Voltage on 
Z (Pin 15) 


Vcc = MIN., Igy =-800 vA 
VIN = Vin or Viz per Truth 
Table 


VOH 


VOL Output LOW Voltage Vcc =MIN., lop = 16mMA 
Vin = Vin or Vic per Truth 
Table 

VIH Input HIGH Voltage Guaranteed input logical 
HIGH voitage for ali inputs 

VIL Input LOW Voltage Guaranteed input logical LOW 
voltage for all inputs 

We input LOW Current mA Vcc = MAX., Vin = 0.4V 

HA Voc = MAX., Ving = 2.4V 
Ny Input HIGH Current a7. 7 = MAX a 55V 
CC + VIN = 9- 
ICcEx Output HIGH Leakage 150 pA Vcc = 4.5V, VouT = 4.5V, 
Current on Z (Pin 14) Vin = 0.6V on Data Input 

Ving (E & S Inputs) = Vy, or 
‘Ving per Truth Table 

Isc Output Short Circuit —100 mA Vcc = MAX., Vout = 0.0V 

Current on Z (Pin 15) 

Icc Power Supply Current 47 mA Vcc = MAX., I9-17 = GND 

Veep Input Clamp Diode Voltage Volts Voc = MIN., fin = -12 mA, 
Ta = 25°C 

NOTES: 


(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’ conditions. 

(3) The specified LIMITS represent the ‘“‘worst case’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the temperature 
and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating 
ranges. 

(4) Typical limits are at Voc = 5.0 V, 25°C, and max. loading. 


SWITCHING CHARACTERISTICS (Ta, = 25°C) 


LIMITS 
PARAMETER 9313XM(MIL) 9313XC(IND) 


Turn On Delay Input to Output 33 33 45 


SYMBOL CONDITIONS 


tPLH (So to Z) 
tpHL (So to Z) 


Vcc = 5.0V 
CT =Cy_ = 15 9F, 
Rx = 400 2 to Vcc 


32 
40 
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tore TURN OFF DELAY - ns 


toy TURN OFF DELAY - ns 


FAIRCHILD TTL/MSI ¢ 9313 


SWITCHING CHARACTERISTIC CURVES 


All measurements are made with Vcc = 5.0 V applied to pin 16 and with pin 8 grounded. 


tpLH / toy : Sp to Z tpLH / tou : lo toZ 


1.5V 


{INPUT (PIN 11} _ fF {NPUT (PIN 1) es 
aoe tPLH aay —- 'PHL t— bai 'PLH se 5 ‘PH -}— 
L 
1.54 —————— f~£— _ —— 15v 15V 
OUTPUT (PIN 15) 
OUTPUT (PIN 15) 


OTHER CONDITIONS: Pins 1,8, 10, 12, 13 = GND OTHER CONDITIONS: Pins 8, 10, 11, 12, 13 = GND 
Pin 2 = Vec through 1.0 kQ Pin16=Vcc 
Pin16=Vcc 
TURN OFF DELAY VERSUS TURN ON DELAY VERSUS TURN OFF DELAY VERSUS TURN ON DELAY VERSUS 
AMBfENT TEMPERATURE; AMBIENT TEMPERATURE; AMBIENT TEMPERATURE; AMBIENT TEMPERATURE; 


Sg to Z Ig toZ 


ia pare 


tpyy~ TURN ON DELAY - ns 
tp, y TURN OFF DELAY - ns 
tpjyy7 TURN ON DELAY - ns 


75-50 -2 0 2 50 75 100 12 150 


TEMPERATURE = °C TEMPERATURE ~ °C TEMPERATURE ~ °C TEMPERATURE ~ °C 


Fig. 1 Fig. 2 Fig. 3 Fig. 4 


tpLH ‘tout :EtoZ 


1.5V S055 
INPUT (PIN 10} 
= tPHL = ae IPLH i 
OUTPUT {PIN 15) OUTPUT (PIN 14) 
16Vv —— \ eS ia — 1.5Vv 1.5V 


1.5V 
INPUT (PIN 11) 


OTHER CONDITIONS: Pins 8, 11, 12,13 = GND OTHER CONDITIONS: Pins 1, 8, 10, 12, 13 = GND 
Pin 1 = Voc through 1.0 kQ Pin 2 = Vcc through 1.0 kQ 
Pin 16=Vcc Pin 16=Vcc 
TURN OFF DELAY VERSUS TURN ON DELAY VERSUS TURN OFF DELAY VERSUS TURN ON DELAY VERSUS 
AMBIENT TEMPERATURE; AMBIENT TEMPERATURE; AMBIENT TEMPERATURE; AMBIENT TEMPERATURE; 
EtoZ EtoZ Zz So to Z 


a eee @ rine 
% =e Lt mt pee z See 
= = AND IND TYP a a 
z el ALAND IN rae im MUL highs TYP, 
= oO 
Z ed ci z 
ed 2 
ar 4 
MIL AND {ND MAX, ES a = 
crPPE EE ~ MIL AND IND MIN, MUL AND JNO MIN, | oe od 
0 0 tf 0 
“15 -50 -2 0 2% 50 75 100 12 150 - -50 -3 0 2% 50 75 100 12 150 5 50 -2% 0 8B 50 7 10 18 150 
TEMPERATURE - °C TEMPERATURE - °C TEMPERATURE - °C TEMPERATURE ~ °C 
Fig. 5 Fig. 6 Fig. 7 Fig. 8 
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FAIRCHILD TTL/MSI ¢* 9313 


WIRED-OR APPLICATIONS 


It is possible to perform the ‘‘Wired OR” function by connecting the open collector Z outputs together and adding an external pull up resistor. 


The value of the pull up is determined by considering the fanout of the ‘‘OR Tie’ and the number of devices in the ‘‘OR Tie’’. The pull up re- 
sistor value is chosen from a range between a maximum value (determined such that the required Voy is. maintained with all the OR tied out- 
puts off) and a minimum value (determined such that with only one output on in the “‘OR-Tie", its fanout is not exceeded. 


Minimum and Maximum Pull up Values 


Vcc (max.) ~ VoL 


Be (Mit, |) ee 
a TOL Ng = (Ny 1) 
Vcc (min.) - Vou 
Ry (Max.) =———__-—_ 
Ni Icex +N2 4H 
Where 
Ny = Number of ‘Wired OR” Outputs Example Ry (Min) and Ry. (Max.) for four 9313's 
N92 = Fanout of ‘OR Tie’’ OR Tied and driving 1 TTL gate. 
Vcc = Power Supply Voltage (Industrial Vcc tolerances used) 
Rx = €xternal Pull-up Resistor 5 "9 je 
IceEx = Output HIGH Leakage Current on Z (150 A) Ry (Min.) = SIE ara iy BOON 505 2 
li4y. = Input HIGH Current (40 wA) 16 mA -1 (1.6 mA) -(4-1)1.6mA 9.6mA 
ly =o Input LOW Current (1.6 mA) 
VoL = Output LOW Voltage (0.4 V) Ry (Max.) = epee OS ME = ZoN =3.7kQ 
VoH = Output HIGH Voltage (2.4 V) 4 (150 pA) +1 (40 uA) 640 HA 
loL = Maximum Current Sinking Capability of The pull up resistor value (+ resistor tolerance) selected should be 
Single Output (16 mA) between these max. and min. values. 


Minimum propagation detay results when the minimum value of external pull-up resistor is used in circuit 1. Diodes should be fast recovery 
1N4376 or equivalent. External pull-up resistor circuits 2 and 3 give progressively slower propagation delays. (See Figures 9 and 10.) 


LOAD CIRCUIT 1 LOAD CIRCUIT 2 LOAD CIRCUIT 3 


Yec Yec Voc 


Ry Ry 


NI 
N 


ReeLSRy Cr 


i 


Cy = Total Capacitance at Output 


4 


SWITCHING DELTA FOR SWITCHING DELTA FOR 
TURN OFF DELAY (Atp,_}) TURN ON DELAY (Atpy) 
ANY INPUT TO Z OUTPUT, ANY INPUT TO Z OUTPUT, 

VERSUS LOAD CAPACITANCE (CT) VERSUS LOAD CAPACITANCE (C7) 


- DELTA TURN ON DELAY - ns 


Mpiyr DELTA TURN OFF DELAY - ns 


MoHL 


LOAD 1 AND 3 


PY 0 y 
0 20 «40 60 80 100 12 140 160 180 0 2 640) 60 80 °100 120 140 160 180 
Cy - LOAD CAPACITANCE - pF Cy - LOAD CAPACITANCE - pF 
Fig. 9 Fig. 10 
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TTL/MSI 9314 
QUAD LATCH 


DESCRIPTION — The MSI 9314 is a multifunctional 4-Bit Latch. The latch is designed for gen- 
eral purpose storage applications in high speed digital systems. All inputs feature diode clamping 
to reduce negative line transients, All outputs have active pull-up circuitry to provide high capac- 
itance drive and to provide low impedance in both logic states for good ac noise immunity. 


LOGIC SYMBOL 


13241465711 


E Dg Sg 04 8; D2 S203 $3 
9314 
MR Qg Q, Q) Q3 

CAN BE USED AS SINGLE INPUT D LATCHES OR SET/RESET LATCHES 
ACTIVE LEVEL LOW ENABLE GATE INPUT 
OVERRIDING MASTER RESET 
25 ns THROUGH DELAY 
THE INPUT/OUTPUT CHARACTERISTICS PROVIDE DIRECT INTERFACING WITH Sh a tees 
FAIRCHILD DTL, LPDTL, TTL, AND MSI FAMILIES Gay = Pine 
© INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


PIN NAMES LOADING 

(Note a) 
c= (Active LOW) Enable Input 1 ULL. 
Do, Dy, D2, D3 Data Inputs 1.5 ULL. 
So, $1, $2, 53 Set (Active LOW) Inputs 1 ULL. 
MR Master Reset (Active LOW) Input 1 ULL. 
Qo, Q;, Q2, Q3 Latch Outputs (Note b) 10 ULL. 
NOTES: 


a. 1 Unit Load (U.L.) = 40uA HIGH/1.6 mA LOW. 
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor. 


LOGIC DIAGRAM FLATPAK (TOP VIEW) 


O= PIN NUMBERS 
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FAIRCHILD TTL/MSI « 9314 


FUNCTIONAL DESCRIPTION 


LATCH OPERATION — The 9314 consists of four latches with a common active LOW enable and active LOW master reset. When the 
common enable goes HIGH, data present in the latches is stored and the state of a latch is no longer affected by the S and D inputs. 
The master reset when activated overrides all other input conditions forcing all latch outputs LOW. 


Each of the four latches can be operated in one of two modes: 


D TYPE LATCH — For D type operation the S input of a latch is held LOW. While the common enable is active the latch output 
follows the D input. Information present at the latch output is stored in the latch when the enable goes HIGH. 


SET/RESET LATCH — During set/reset operation when the common enable is LOW a latch is reset by a LOW on the D input, and 
can be set by a LOW on the § input if the D input is HIGH. If both S and D inputs are LOW, the D input will dominate and the 
latch will be reset. When the enable goes HIGH, the latch remains in the last state prior to the LOW to HIGH transition. 


The two modes of operation of the 9314 latches are shown in the Truth Table below. 


TRUTH TABLE 


mT =] 0 | © | oy | orsnanon 
H L L L 

H L H L x 

H H X Xx 

H L L L R/S MODE 
H L H L 

H L L H 

H L H H 

H H Xx 4 


X = Don’t Care 

L = LOW Voltage Level 

H = mer Voltage Level 
Qn—1 = Previous Output State 
Qn = Present Output State 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


INPUTS INPUT CURRENT VERSUS INPUT VOLTAGE 


EQUIVALENT CIRCUIT 


INPUT CURRENT = mA 
‘ 
- INPUT CURRENT ~mA 


Vin 7 INPUT VOLTAGE - VOLTS Vyyy INPUT VOLTAGE - VOLTS 
OUTPUTS OUTPUT CURRENT VERSUS OUTPUT VOLTAGE 
Vcc 
LOW ues HIGH STATE 


EQUIVALENT CIRCUIT 


seeae ee 
i a 
: ag 
i ao a 
c_scnanee 
Zsceoaeae 


0.2 0.4 0.6 0.8 1.0 


8 


8 


OUTPUT 
© 


loyy - OUTPUT CURRENT ~ mA 


loyt 7 OUTPUT CURRENT - mA 


Vout ~ OUTPUT VOLTAGE - VOLTS Vout 7 OUTPUT VOLTAGE - VOLTS 
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FAIRCHILD TTL/MSI e 9314 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to+7.0 V 
*Input Voltage (dc) —0.5V to +5.5V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +Vcoc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage Limit or Input Current is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 
SUPPLY VOLTAGE (Vcc) 


TEMPERATURE 
—55°C to 125°C 
0°C to 75°C 


PART NUMBER 
9314XM 
9314XC 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


SYMBOL PARAMETER et 
MIN. TYP. 
(Note 4) 
VIH Input HIGH Voltage 
VIL Input LOW Voltage 


VepD Input Clamp Diode Voltage 


VOH Output HIGH Voltage 


VOL 


UNITS CONDITIONS 


Volts Guaranteed input HIGH Threshold 
Voltage for all Inputs 


Volts Guaranteed input LOW Threshold _ 
Voltage for all Inputs 


NO 
oO 


Volts Vec = MIN., ling = ~12MA,T,~ =25°C 


Volts Vec=MIN., lot = -B00uA 
VIN = Vin or VIL per Truth Table 
ad Vin = Vin or Vie per Truth Table 


De f 
‘hb 
ic 


MR, E, Sg, $4,892, $3 
tH Dg, D1, Da, DZ 


Input HIGH Current 
All inputs 


Input LOW Current 


Volts Vcc = MIN., IoL = 16 mA 
uA Vcc = MAX., Vin = 2.4 V 
10 40 
15 60 


Vcc = MAX., Vin = 5.5 V 


We MR, E, So, 81, $2, $3 Vin =0.4V, Vcc = MAX. 
19 [27 (Note 6) 

Isc Output Short Circuit Current -20 —40 -70 Vcc = MAX., Vout = 0.0 V 

(IQs) (Note 5) 

NOTES: 


(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

(3) The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘’worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
Operating ranges. 

(4) Typical limits are at Voc = 5.0 V, 25°C, and maximum loading. 

(5) Not more than one output should be shorted at a time. 

(6) This current is measured at Vipy = 0.0 V to insure that no current is being absorbed by the device internally. The maximum value given 
guarantees that the maximum instantaneous current that can flow out of the input at Viyy = 0.4 V is 2.4 mA, 


LIMITS 
MAX. 


SWITCHING CHARACTERISTICS (T, = 25°C) 


PARAMETER 


Pin, | UNITS TEST CONDITIONS 
Turn off Delay Enable to Output 4 24 ns 
Fig. 1 
Turn on Delay Enable to Output es =a 2 
i, <2) 4 


SYMBOL 


(ae ee pe ee (ee 


Turn off Delay Data to Output Vec =5.0V 
Turn on Delay Data to Output CL = 15 pF 


ns 


Turn on Delay MR to Output 


Turn off Delay Set to Output 
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FAIRCHILD TTL/MSI e 9314 


UNITS 


SWITCHING SET-UP REQUIREMENTS (Ta = 25°C) 


LIMITS 
SYMBOL PARAMETER 


ere es ae 

[ad Tine HIGH Dae to Ene 0 

[setup Time LOW Data ro Erabie | 18 

[Hos Time LOW Detao Enaie | 0 

[Enable Puewion —_—_——*ds 8 

[ener Rast Pulse wien «Ye P70 
Pao 
Ee 


TEST CONDITIONS 


Recovery Time Master Reset 

to Enable 

Set-up Time HIGH Data to Set Input 
Hold Time LOW Data to Set Input 


SET UP TIME: tg is defined as the minimum time required for the logic level to be present at the Data Input prior to the enable transition from 
LOW to HIGH in order for the latch to recognize and store the new data. 

HOLD TIME: ty, is defined as the minimum time following the Enable (E) or Set (S) transition from LOW to HIGH that the logic level must be 
maintained at the input in order to insure continued recognition. A negative Hold Time indicates that the correct logic level may be released 
prior to the Enable (E) or Set (S) transition from LOW to HIGH and still be recognized. 

RECOVERY TIME: tree is defined as the minimum time that the Enable must remain LOW after the Master Reset transition from LOW to 
HIGH in order for the latch to recognize and store HIGH data. 


SWITCHING CHARACTERISTICS 


All delays are measured with Vcc = 5.0 V applied to Pin 16 and Pin 8 grounded. Outputs under test are loaded with 15 pF (includes jig and 
probe). Pins not reference are not connected. 


tpLH/tpH_ (ENABLE TO OUTPUT) tpLH/tpHL (DATA TO OUTPUT) 


Q | ea "PHL —| ip ‘PLH 


SV = 
1 
‘ ! 
'TPLH | — =~} |——e— pH 


15V a 


S| 
= 


Other Conditions: S=L,MR=H Other Conditions: E=L,S = 


TPLH/tPHL — PROPAGATION DELAY — ns 


TPLH'tPHL © PROPAGATION DELAY — ns 


Ta AMBIENT TEMPERATURE - C Ta — AMBIENT TEMPERATURE — °C 


Fig. 1 Fig. 2 
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ts ~ SET UP TIME — ns 


FAIRCHILD TTL/MSI e 9314 


SWITCHING CHARACTERISTICS 


SET-UP TIME (t,) AND HOLD TIME (t,) DATA TO ENABLE tow (MIN. ENABLE PULSE WIDTH) 


MN Ue ee 


ag | tH) ean 


ts(H) + ttt |= =| | 


-1.5V — 1.5V 


OTHER CONDITIONS: MR =H, S =L 
The shaded areas indicate when the Data input is permitted to change for 
predictable output performance. Other Conditions: S =L,MR=H 


mi 


see é thiL) MIN 5 
: Ltt 
Ta - AMBIENT TEMPERATURE — °C Ta ~ AMBIENT TEMPERATURE — °C Ta -- AMBIENT TEMPERATURE - °C 
Fig. 3 Fig. 4 
tpw (MIN. MASTER RESET PULSE tree (MASTER RESET RECOVERY SET-UP TIME (ts) AND HOLD 
WIDTH) TIME) TIME (th) DATA TO SET INPUT, AND 
tpHL_L(MASTER RESET TO OUTPUT) SET TO OUTPUT DELAY. 
D 15V 1.5V 
jae | echt) + | thil} 
§ 1.5V 1.5V ; 1.5V 
|---| tPLH 
Q 4% 0=0 1.5V 


OQ RESPONSE ae pa 
OTHER CONDITIONS: MR =H,E=L 


The shaded area indicates when the Data 


Other Conditions: S &@ E= L Other Conditions: S = L, D=H input is permitted to change for predictable 
output performance. 


50 


tPHL — PROPAGATION DELAY ~ ns 


40 
2 
2 1 
r 1 %2 39 
fl 4 
x = a tPLH (MAX) “ 
Ke ae ow 
9 E z2 
S a oF 
w = =a 20 
rr) > <¢. 
a 3 oO fo} 
=) oO «qr 
o a 
1 us 6 ! 
a a So 10 
| a oO 
i. 8 1& S 
o x= 
= 
& 
125 
Ta — AMBIENT TEMPERATURE — °C Ta - AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — “C 
Fig. 5 Fig. 6 Fig. 7 
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LPTTL/MSI 93L14 
LOW POWER QUAD LATCH 


DESCRIPTION — The LPTTL/MS! 93L14 is a multifunctional 4-Bit Latch. The latch is designed for 
general purpose storage applications in high speed digital systems. The 93L14 uses TTL technology LOGIC SYMBOL 
and is compatible with the Fairchild TTL family. All inputs feature diode clamping to reduce negative er re eee 
line transients. All outputs have active pull-up circuitry to provide low impedance in both logic states 
for good ac noise immunity. 


E Dg 89 Dy 8; 02 82 Dg 83 


931.14 
MR Q) Q, Q) Q3 


e CAN BE USED AS SINGLE INPUT D LATCHES OR SET/RESET LATCHES 

e ACTIVE LEVEL LOW ENABLE GATE INPUT . 

e OVERRIDING MASTER RESET Vcc = Pin 16 
e TYPICAL PROPAGATION DELAY OF 68 ns GND = Ping 

e TYPICAL POWER DISSIPATION OF 50 mw 

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS CONNECTION DIAGRAMS 
e ALL CERAMIC “HERMETIC” 16-LEAD DUAL IN-LINE AND FLAT PACKAGES DIP (TOP VIEW) 
e TTL COMPATIBLE 

PIN NAMES LOADING 

E Enable (Active LOW) Input 0.5 ULL. 0.25 ULL. 

Do, Dy D2, D3 Data Inputs 0.75 ULL. 0.375 U.L. 

So. $1, $2, $3 Set (Active LOW) Inputs 0.5 ULL. 0.25 ULL. 

MR Master Reset (Active LOW) Input 0.5 ULL. 0.25 U.L. 

Qo, Q1, Q2, Q3 Latch Outputs 10 U.L. 2.25 ULL. 


1 Unit Load (U.L.) = 40 UA HIGH/1.6 mA LOW. 


LOGIC DIAGRAM FLATPAK (TOP VIEW) 


O = Pin Numbers 
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FAIRCHILD LPTTL/MSI e 93L14 


FUNCTIONAL DESCRIPTION 


LATCH OPERATION —The 93L14 consists of four latches with a common active LOW enable and active LOW master reset. When the common 
enable goes HIGH, data present in the latches is stored and the state of a latch is no longer affected by the S and D inputs. The master reset when 


activated overrides all other input conditions forcing all latch outputs LOW. 


Each of the four latches can be operated in one of two modes: 


D TYPE LATCH — For D type operation the S input of a latch is held LOW. While the common enable is active the latch output follows the D 


input. Information present at the latch output is stored in the latch when the enable goes HIGH. 


SET/RESET LATCH — During set/reset qperation when the common enable is LOW a latch is reset by a LOW on the D input, and can be set 
by a LOW on the §S input if the D input is HIGH. If both S and D inputs are LOW, the D input will dominate and the latch will be reset. When. 


the enable goes HIGH, the latch remains in the last state prior to disablement. 


The two modes of operation of the 93L14 latches are shown in the Truth Table below. 


TRUTH TABLE 


MR|E!]D § OPERATION 
H L L L D MODE 
H L H L 
H H x Xx 
H L L L R/S MODE 
H L H L 
H L L H 
H L H H 
H H Xx 4 
L x Xx Xx 
X= Don’t Care OQ,_1 = Previous Output State 
L = LOW Voltage Level Q, = Present Output State 


H = HIGH Voltage Level 


TYPICAL INPUT AND OUTPUT CIRCUITS 


INPUTS 
OUTPUTS 
IV NT Cl UIT 
Ee XEe CRG EQUIVALENT CIRCUIT 
Yee 


16 k&d 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc Pin Potential to Ground Pin 
*Inout Voltage (dc) 
*Input Current (dc) 
Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


8-91 


—65'C to +150°C 
—55°C to +125°C 
—0.5V to +7.0V 
—0.5V to+5.5V 
—30 mA to +5.0 mA 
—0.5 V to+V¢c¢ value 
+30 mA 


FAIRCHILD LPTTL/MSI ¢ 93L14 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 
TYP. 


PART NUMBER TEMPERATURE 


93L14XM -55°C to 125°C 
93L14XC O°Cto 75°C 


X= package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


TYP. UNITS CONDITIONS 
(Note 5) | MAX. 


Vcc = MIN., lon = -0.4 mA 

Vin = Vin or Vic per Truth Table 
Vcc = MIN., lot = 3.6 mA 

Vin = Vin or Vuze per Truth Table 


j Guaranteed Input HIGH Threshold Voltage for 
Vin Input HIGH Voltage 2.0 
All Inputs 
Guaranteed Input LOW Threshold Voltage for 
VIL Input LOW Voltage 
All Inputs 
Input LOW Current 
S,E&MR 


Vcc = MAX., Vin = 0.3 V 
Input LOW Current 


D Inputs 
Input HIGH Current 
S,E&MR 
D Inputs 
Input HIGH Current 
Isc (Note 6) Output Short Circuit Current 
icc Power Supply Current 


SYMBOL PARAMETER 


N 
b 


VOH Output HIGH Voltage 


VOL Output LOW Voltage 


Vcc = MAX., Vin = 0.0 V (See Note 4) 


a 
> 


Vcc = MAX., Vin = 2.4 V 


Vcc = MAX., Vin = 5.5 V 
Vcc = MAX., Vout = 0.0 V 
Vcc = MAX., All Outputs LOW, Inputs Disabled 


NOTES: 

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

(3) The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the tempera- 
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

(4) This current is measured at Vj,qy = 0.0 V to insure that no current is being absorbed by the device internally. The maximum value given guar- 
antees that the maximum instantaneous current that can flow out of the input at Vipy = 0.3 V is 0.6 MA. 

(5) Typical limits are at Vcc = 5.0 V, 25°C, and max. loading. 

(6) Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (T, = 25°C) 


SYMBOL 
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FAIRCHILD LPTTL/MSI e 93L14 


SWITCHING SET-UP REQUIREMENTS (Ta, = 25°C) 


SYMBOL PARAMETER 


ts(H) Set-up Time HIGH Data to Enable 

th(H) Hold Time HIGH Data to Enable 

ts(L) Set-up Time LOW Data to Enable 

th(L) Hold Time LOW Data to Enable 

towE Enabie Pulse Width Fig. 4 Vcc =5.0 V 
towMR Master Reset Pulse Width Fig. 5 

trae Recovery Time Master Reset to Enable Fig. G 

ts(H) Set-up Time H!GH Data to Set Input Fig. 7 

th(L) Hold Time LOW Data to Set input 


SET UP TIME: tg, is defined as the minimum time required for the logic level to be present at the Data Input prior to the enable 
transition from LOW to HIGH in order for the latch to recognize and store the new data. 

HOLD TIME: ty is defined as the minimum time following the Enable (E) or Set (5) transition from LOW to HIGH that the logic 
level must be maintained at the input in order to insure continued recognition. A negative Hold Time indicates that the correct logic 
level may be released prior to the Enable (E) or Set (§) transition from LOW to HIGH and still be recognized. 

RECOVERY TIME: trec is defined as the minimum time that the Enable must remain LOW after the Master Reset transition from 
LOW to HIGH in order for the latch to recognize and store HIGH data. A negative Recovery Time indicates that the Enable may go 
HIGH prior to the Master Reset transition from LOW to HIGH and still retain HIGH data. 


TYPICAL SWITCHING CHARACTERISTICS 


All delays are measured with Vcc = 5.0 V applied to Pin 16 and Pin 8 grounded. Outputs under test are loaded with 15 pF (includes jig and 
probe). Pins not reference are not connected. 


tpLH/tpH_L (ENABLE TO OUTPUT) tpLH/tpH_ (DATA TO OUTPUT) 


=o 


Other Conditions: S Other Conditions: E=L,S=L,MR=H 


tpLH/tpHL — PROPAGATION DELAY ~ ns 
teLH/tpHL — PROPAGATION DELAY -— ns 


0 25 75 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C 


Fig. 1. Fig. 2. 
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FAIRCHILD LPTTL/MSI « 93L14 


SWITCHING CHARACTERISTICS 


SET-UP TIME (ts) AND HOLD TIME (t,) DATA TO ENABLE tow (MIN. ENABLE PULSE WIDTH) 


ae thil) 


= t,(H)} 


ts(H) titi >| | 


1.5V 1.5V 


ro) Llp SUN Q RESPONSE 


OTHER CONDITIONS: MR =H,S =L 
The shaded areas indicate when the Data input is permitted to change for 
predictable output performance. Other Conditions: S = L, MR =H 


tg ~ SET-UP TIME — ns 
th ~ HOLD TIME — ns 
tow — PULSE WIDTH — ns 


Ta - AMBIENT TEMPERATURE - ~ Ta — AMBIENT TEMPERATURE — °C Ta - AMBIENT TEMPERATURE — °C 


Fig. 3 Fig. 4 


tow (MIN. MASTER RESET PULSE trae (MASTER RESET RECOVERY SET-UP TIME (ts) AND HOLD 
WIDTH) TIME) TIME (t,) DATA TO SET INPUT, AND 


tpH (MASTER RESET TO OUTPUT) SET TO OUTPUT DELAY. 


15V 1.5V . 


fal ts(H} - >| thil} 


> 15V 1.5V 1.5V 


|. -| tPLH 


Q Q=D 1.5V 


Q RESPONSE es, = 
OTHER CONDITIONS: MR =H,E=L 


The shaded area indicates when the Data 


Other Conditions: S & E= L Other Conditions: S$ =L, D-=H input is permitted to change for predictable 
Output performance. 


treg - RECOVERY TIME — ns 
1,(H) — SET-UP TIME — ns 
th(L) ~ HOLD TIME — ns 


tpw ~ PULSE WIDTH — ns 
tpyH_ — PROPAGATION DELAY — ns 
tpLH — PROPAGATION DELAY — ns 


Ta - AMBIENT TEMPERATURE - °C Ta-— AMBIENT TEMPERATURE ~— °C Ta — AMBIENT TEMPERATURE — °C 


Fig. 5 Fig. 6 ke 
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TTL/MSI 9315 (7441) 
1-OF-10 DECODER/DRIVER 


DESCRIPTION — The TTL/MSI 9315 accepts 1-2-4-8 binary coded decimal inputs and provides ten 
mutually exclusive outputs to directly control the ionizing potentials of many gas filled cold cathode 
indicator tubes. The 9315 is similar in operation to the CuL9960, but the 9315 can be driven from 
any TTL or DTL product. 


LOGIC SYMBOL 


Ag A1 Ag Ag 


9315(7441) 


@ STABLE HIGH VOLTAGE OUTPUT CHARACTERISTICS 
@ DIRECT DISPLAY DRIVE CAPABILITY eae ae race ta AR ane 
e BCD ACTIVE LEVEL HIGH INPUTS 
e BLANKING TEST MODE 
e —55°C TO +125°C TEMPERATURE CAPABILITY Voe= Pins 
GND = PIN 12 
CONNECTION DIAGRAMS 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) DIE Or ieNy 

Storage Temperature —65°C to +150°C 

Temperature (Ambient) Under Bias —55°C to +125°C 

Vcc Pin Potential to Ground Pin —0.5V to+7V 

Input Voltage (dc) (See Note 1) —1.5V to +5.5V 

Input Current (dc) (See Note 1) —10 mA to +1.0 mA 

Current into output when output is LOW 10 mA 

’ Current into each output when output is HIGH (See Note 2) +1.5 mA 


Note 1: Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
2: Total current through all 10 outputs in the HIGH state shall not exceed 2.0 mA. 


LOGIC DIAGRAM | 


FLATPAK (TOP VIEW) 


O = Pin Numbers 
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FAIRCHILD TTL/MSI e 9315 (7441) 


FUNCTIONAL DESCRIPTION — The one-of-ten decoder/driver accepts BCD inputs from all TTL circuits and produces the correct output 
selection to directly drive gas filled cold cathode indicator tubes. The outputs are selected as shown in the Truth Table, It is capable of driving 
all known available cold cathode indicator tubes having 7 mA or less cathode current. 


Unused input codes 12 and 13 cause all the outputs to remain HIGH, no cathode will be selected. This results in the indicator tube being 
blanked. Using this feature for blanking may cause a slight glow to appear in the tube. 


TRUTH TABLE LOADING RULES TTL INPUT LOAD 


INPUTS | LOADING GRADE INPUTS LOADING 
All Inputs | IND | All Inputs 1/9.4 
All Inputs 2/9.4 


OUTPUTS are designed to drive gas filled cold 
Cathode {Indicator tubes 


ad 


a 
> 
> 
w 
> 
w 


zmamerrmrrrrtrrrrtrsrasrsery|s|C°!l 


1U.L.= 1 OTL Unit Load 
1 U.L. is defined by the entries 
1), and ty, in the table on following page. 


rrr | 


mMrerrartarararrtrearaer 
maoaorrazaararraartrereaarerre 
ps dee acs A | Cel el Pa = Sl Sa el Ga ee 
marerrarartrrtrrerrcecoee 
mmrmrmrrrmrrertrrtartrarararer ste! 
bs oe ee ee i ee ee 0 ee em 
moreroermrararr~Azrawr~aaartararatce 
mrromrarrarwrt~trtaraartaraatatst| S| 
rtrarart~rmraarTaararTaar~arT~rara~aagrtraagzyoa 
mremwamz~rmaaraaraararrar~a~aarrasTataTso 
[es Se ae a oe ee ee ee Se oe oe ee ee ee 
mrara~rmararrarazazararaaTraTratTtt|o« 
maoararo~rmarrtrrtaraaraaaraTaTaty«f 


H = HIGH voltage level 
L = LOW voltage level 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


EQUIVALENT INPUT CIRCUIT EQUIVALENT OUTPUT CIRCUIT 


Vcc 


INPUT CURRENT VERSUS OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 


INPUT VOLTAGE OUTPUT VOLTAGE OUTPUT VOLTAGE 
Ao, At, A2, A3 INPUTS (OUTPUT HIGH) (OUTPUT LOW) 


bird 
ial id 


Bn 


yy 7 INPUT CURRENT - mA 
Igy OUTPUT CURRENT— pA 


fects esi 
lg, “OUTPUT CURRENT—mA 


80 100 2.0 30 
Vin 7 INPUT VOLTAGE - VOLTS Voy OUTPUT VOLTAGE— VOLTS Vo_ ~ OUTPUT VOLTAGE — VOLTS 
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FAIRCHILD TTL/MSI e 9315 (7441) 


ELECTRICAL CHARACTERISTICS (Ta = —55°C to +125°C, Voc = 5.0 V +10%) (Part No. 9315XM, see note) 


LIMITS 
SYMBOL PARAMETER —55°C +25°C +125°C UNITS CONDITIONS 
MIN. MAX. | MIN. TYP. MAX.} MIN. MAX. 
VOH Output HIGH Voltage} 61 70 75 70 Voits | Vcc =5.5V, 
Force 2.0 mA into HIGH Output 
10H Output HIGH Leakage 20 50 MA | Voc =5.5 V, Vout = 55 V 
Current Inputs at Threshold Voltages 
(Vit = Gnd, Viy = 4.5 V) 
as per Truth Table 
VOL Output LOW Voltage 3.0 3.7 Volts | Vcc = 4.5 V, lot = 7.0 mA 
Inputs at Threshold Voltages 
(Vip or Vyy) as per Truth Table 
ViH Input HIGH Voltage 2.1 1.9 1.7 Volts | Guaranteed input HIGH Threshold 
Voltage for All Inputs 
VIL Input LOW Voltege 1.4 Volts | Guaranteed Input LOW Threshold 
Voltage for All Inputs 
HL Input LOW Current . MA |Vec=5.5V, Vin =0.4V 
Other Inputs Open 
WH Input HIGH Current HA | Vcc = 5.5 V, Vin = 4.5 ¥ 
Other Inputs Open 
lec Supply Current 29 mA | Vcc = 5.0 V, No Connection 
to Input or Output Pins 


ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vcc = 5.0 V +5%) (Part No. 9315 


XC, see note) 


LIMITS 
SYMBOL PARAMETER o°C +25°C +75°C UNITS CONDITIONS 
MIN. MAX.| MIN. TYP. MAX.| MIN. MAX. 

VOH Output HIGH Voltage] 67 70 75 70 Volts | Vec = 5.25 V, 
Force 2.0 mA into HIGH Output 

loo Output HIGH Leakage WA | Voc = 5.25 V, VouT = 55 V 

Current Inputs at Threshold Voltages 

(Vi_ = Gnd, Vip = 4.5 V) 
as per Truth Table 

VOL Output LOW Voltage Volts | Vcc = 4.75 V, lot = 7.0 mA 
Inputs at Threshold Voltages 
(Vii or Vy) as per Truth Table 

ViH Input HIGH Voltage Volts | Guaranteed Input HIGH Threshold 
Voltage for All Inputs 

VIL Input LOW Voltage Volts | Guaranteed Input LOW Threshold 
Voltage for All Inputs 

HL Input LOW Current mA Vcc = 5.25 V, Vin = 0.45 V 
Other Inputs Open 

WH Input HIGH Current WA | Voc = 5.25 V, Vin = 4.5 V 
Other Inputs Open 

Icc Supply Current 31 31 31 mA | Vcc =5.0 V, No Connection 
to Input or Output Pins 

NOTE: 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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TiL/MSI 9317B - 9317C 
SEVEN SEGMENT DECODER/DRIVER 


DESCRIPTION — The 9317 is a TTL/MSI Seven Segment Decoder/Driver designed to accept four 
inputs in 8421 BCD code and provide the appropriate outputs to drive a seven segment numerical 
display. The decoder can be used to directly drive seven segment incandescent lamp displays and light 
emitting diode indicators (or indirectly drive neon, electro-luminescent, numeric displays). The 9317 is 712635 
compatible with all members of the Fairchild TTL family. 


LOGIC SYMBOL 


The 9317 is available in two output current and latch voltage versions, the 9317B and C. Ag Ay Ap A3LT RBI 
9317 
e TFL COMPATIBLE 
e AUTOMATIC RIPPLE BLANKING FOR SUPPRESSION OF LEADING EDGE ZEROS AND/OR 
TRAILING EDGE ZEROS 


e LAMP INTENSITY MODULATION CAPABILITY 413121110 9 1514 
@ LAMP TEST FACILITY 

¢ BLANKING INPUT Vec = Pin 16 
e ACTIVE LOW OUTPUTS GND=Pin 8 
e ALL CERAMIC “HERMETIC” 16-LEAD DUAL IN-LINE PACKAGE 

e DRIVE LAMPS DIRECTLY 

e CODES IN EXCESS. OF BINARY 9 DISABLE OUTPUTS CONNECTION DIAGRAMS 
e ENHANCED RELIABILITY WITH UNIQUE NUMERIC ONE DISPLAY POSITION DIP (TOP VIEW) 
PIN NAMES LOADING 

Ag, A1, A2, A3 Address Inputs 

tr Lamp Test (Active LOW) Input 5.0 ULL. | 4.0 ULL. 

RBI Ripple Blanking (Active LOW) Input 1.0 U.L. {0.5 ULL. 

RBO Ripple Blanking (Active LOW) Output 1.5 U.L.11.5 ULL. @ 

a, b, c, d, e, f, g (Active LOW) Outputs See Options . 

1 Unit Load (U.L.)-= 40 vA HIGH/1.6 mA LOW 7 
OPTIONS q 


9317B 9317C 


20 Volts 30 Volts 
Output Current (Pins 9 through 15) 40mA 20 mA 


FLATPAK (TOP VIEW) 


1 
2 
3 
4 
5 
6 
7 
8 


a) a, 0) oI 
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TTL/MSI 9317B © 9317C 


FUNCTIONAL DESCRIPTION — The 9317 seven segment decoder/driver accepts a 4-bit BCD 8421 code input and produces the appropriate 
outputs for selection of segments in a seven segment matrix display used for representing the decimal numbers O—9. The seven outputs (a,b,c,d, 
é,f,g,) of the decoder select the corresponding segments in the matrix shown in Figure 1. The numeric designations chosen to represent the 
decimal numbers are shown in Figure 3. Code configurations in excess of binary nine disable the outputs. 


The decoder has active LOW outputs so that it may be used directly to drive incandescent displays or light emitting diode indicators. 


The device has provision for automatic blanking of the leading and/or trailing edge zeros in a multidigit decimal number, resulting in an easily 
readable decimal display conforming to normal writing practice. In an eight digit mixed interger fraction decimal representation, using the 
automatic blanking capability, 0060.0300 would be displayed as 60.03. Leading edge zero suppression is obtained by connecting the Ripple 
Blanking Output (RBO) of a decoder to the Ripple Blanking Input (RBI) of the next lower stage device. The most significant decoder stage 
should have the RBI input grounded; and, since suppression of the least significant integer zero in a number is not usually desired, the RBI 
input of this decoder stage should be left open. A similar procedure for the fractional part of a display will provide automatic suppression of 
trailing edge zeros. 


The decoder has an_active LOW input Lamp Test which overrides all other input combinations and allows checking on possible display 
malfunctions. The RBO terminal of the decoder can be OR-tied with a modulating signal via an isolating buffer to achieve pulse duration 
intensity modulation. A suitable signal can be generated for this purpose by forming a variable frequency multivibrator with a cross coupled 
pair of TTL or DTL gates. 


TRUTH TABLE Fig. 2 
DECIMAL SEVEN SEGMENT DECODER DRIVING 
Az Ag]a bc de tT g RBO} OR INCANDESCENT LAMP DISPLAY 


FUNCTION 


= 


X1 Xo Xq Xg 
! ! l ! 


LAMP TEST 
RIPPLE BLANKING 
INPUT 


Ag Ay Ap Ag LT RBI 


OAnNOoOhWnhH- OO 


9317 7S DECODER/ORIVER 
RBO a 


Der Ler Lae Ber oe rx 
DPoIirrrtoirritirritioirrexXx 
mDittirtrrrrirtitirrererreexX 
p> RS ies Oe ey ee ee eS Ca eed odd ree poodle aac amie 4 
po niles ibe ies ie Ro AR wa GO a ON a ena WIE es 
TororrrTrarerererertrrirrrieoriicr 
DGrrTrrTrrrerrrrrr tier ier 
ZL Le Pee ee ee 
is ig ag Ee a ge Te SA es SN ek Pe es Ok oA el rege Po 
2G. re Se ror ee ar i 
RESP eae ee ee eS Se 
fC Beer ee ee Le ee ae 


ia 


HIGH Voltage Level RIPPLE BLANKING 
LOW Voltage Level OUTPUT 
Don’t Care Condition 


+ TO REMAINING 
| DISPLAY SEGMENTS 


— (©) vispLay secMeNT 
SEGMENT DESIGNATION 


Fig. 3 
NUMERICAL DESIGNATIONS 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to+7.0 V 
Voltage Applied to Outputs for HIGH Output State —0.5 V to +30°V 
Input Voltage (dc) —0.5 V to+5.5V 
Current Into Outputs 80 mA 
Power Dissipation per Output 9317B 50 mW 

9317C 30 mW 
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TTL/MSI 9317B * 9317C 


ELECTRICAL CHARACTERISTICS (Ta = —55°C to +125°C, Vcc = 5.0 V 10%) (Part No. 9317BXM e 9317CXM)* 


LIMITS 
SYMBOL PARAMETER —§5°C +25°C 
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. 


Output HIGH Voltage 
VOH Sores ‘ 3.0 
on RBO Only 


UNITS CONDITIONS 


Vec = 4.5V, loH = —-70HA 


3.0 ? 
Pin 5 = Viy, Pins 1, 2,6,7=O0V 
Output HIGH Leakage Voc = 5.5V,V = 30 V (CXM), 20 V (BXM 
ICEX ‘ : 100 200 250] wa | oo CEX (CAM (BAM) 
Current Inputs at Vj or ViL_ per Truth Table 
VoL Output LOW Voltage 0.21 0.4 0.4 | Volts |Vcc =5.5V, lot =3.1mMA Inputs at Vip or VIL 
on RBO Only 0.21 04] 0.4] Volts [Voc =4.5V, lol =2.4mA | per Truth Table 
Voc =4.5V, 1 =40mA 
9317BXM 0.50 08 8 as PE 
VOL Output LOW Voltage ing = 0V 
; 0. 


9317CXM 
% 9317BXM 
LATCH Output Latch Voltage 9317CXM 3 


VIH Input HIGH Voltage 
VIL Input LOW Voltage 


input LOW Current 
\ LT 
i Ag, A1. A2, A3 

RBI 

Input HIGH Current 
HH LT 

RBI, Ag, At, A2, Ag 


tPLH Turn Off Delay ; 
tPHL Turn On Delay 


Voits [VOC 4-5¥; lot = 20mA 
Pin3=0V 
20 Volts {Vcc = 5.0 V, louT=10mA 
Volts | Inputs = Open 
Volts |Guaranteed tnput HIGH Threshold for All Inputs 


[08 | Volts |Guaranteed input LOW Threshold for All Inputs 


mA Vcc = 5.5 V, VIN =0.4 V 
mA |Vin = 5.5 V on Other Inputs 
mA 


So 


— 
© 


< < 
) o 
a a 


uA Veco = 5.5 V, Vin = 2.4V 
GND on Other Inputs 


Vv = 5.0 V, See Figure 4 
500 ce 


Sia 8 
o|S 6 

nN 
ao 
r 
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ELECTRICAL CHARACTERISTICS (Ta = 0°C to +75°C, Vcc = 5.0 V +5%) (Part No. 9317BXC @ 9317CXC)* 


LIMITS 


SYMBOL PARAMETER o°C +25°C +75°C UNITS CONDITIONS 
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX 


Veco = 4.75 V, loH =—70HA 
Volts : . 
Pin 5 = Vip, Pins 1, 2,6,7=O0V 


ti 
Output HIGH Voltage 4.0 3.0 


nN Ned 
ols o 
od ee 
ple 
rea 
rm) 
o 


NX} w 
o}|o 
< 
Qo 
> 
un 
QO 
¢ 
o 
at 
o 
3 
os 
@ 
oy 
a 
> 
ne} 
c 
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r 
3 
a 
ss 
5 
o 
yn 
> 
a 
a 
> 
fo} 
s 
2 
S 
ne} 
c 
os 
nn 


VOH on RBO Only 
Output HIGH Leakage Vcc = 5.25 V, VcEXx = 30 V (CXC), 20 V (BXC) 
ICEX Current 100 Bi 200 ig Inputs at Viy or Vit per Truth Table 
toe Output LOW Voltage 5 0.45 | Volts |Vcc = 5.25 V, OL = 2.75 mA | Inputs at Viy or VIL 
on RBO Only ‘ Vec = 4.75 V, lot = 2.4 mA | per Truth Table 
—- 
VoL Output LOW Voltage 


Vcc = 4.75 V, lop = 20 mA 

Pin3=0V 

Vec = 5.0 V, louT = 10 mA 

Volts |Inputs = Open 

Volts |Guaranteed input HIGH Threshold for All Inputs 


0.25 0.45 


9317CXC 


9317BXC 20 
Output Latch Voltage 9317CXC 3 


Vi Input HIGH Voltage 
Input LOW Voltage 
Input LOW Current 


N 
o 


< 
r 
> 
4 
Q 
= 


< 
r 


RBI, Ag, At, A2, A3 


tpLH Turn Off Delay 500 
tPpHL Turn Qn Delay 500 


*X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


tT mA |Vcc = 5.25 V, Vin = 0.45 V 
Me Ag. A1. Az, A3 mA |Viy = 5.25 V on Other Inputs 
RBi mA 
nee HIGH Current i VEeS'5.26 VNin = 24V 
1H GND on Other Inputs 
uA 
ns 


. Vcc = 5.0 V, See Figure 4 
n 


8-100 


TTL/MSI 9317B *° 9317C 


Fig. 4 — SWITCHING CIRCUIT AND WAVEFORMS 


1.5V 1.5V 


DTL994 4 tPLH pa ial TPHL a 


1.5V 1.5V 


Pulse generator characteristics: 
Amplitude = 3.0 V 

Freq. = 500 kHz 

Pulse width = 1000 ns 

t,=t,< 15 ns 

*Includes probe and jig capacitance 


TYPICAL INPUT CHARACTERISTICS 


INPUT CURRENT VERSUS INPUT VOLTAGE 


Ag, At, Az, A3 INPUTS LT INPUT 


‘ 
= 
Lx) 


RENT - mA 
2 
cy 


< < 
E € 
’ 

Fa Fa 
@ 4 
a [4 
> > 
o Oo 
5 5 
a a 
Zz = 
’ 

z = 


lin7 INPUT CUR’ 


-1.0 0 1.0 ; ‘ -L. 1.0 2.0 i “2, “1, 0 1.0 
Vy ~ INPUT VOLTAGE - VOLTS Vy ~ INPUT VOLTAGE - VOLTS Vin 7 INPUT VOLTAGE - 


INPUTS 
EQUIVALENT CIRCUIT 


Voc 
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TTL/MS! 9317B ¢ 9317C 


OUTPUT CHARACTERISTICS 


OUTPUT CURRENT VERSUS OUTPUT VOLTAGE 
9317BXM, 9317BXC 


TYPICAL OUTPUT IN HIGH STATE TYPICAL OUTPUT IN LOW STATE 


a, b, c, d, e, f, g 
OUTPUTS RBO OUTPUT 


TgyT OUTPUT CURRENT - mA 


Vgyt 7 OUTPUT CURRENT - mA 


10 20 30 40 50 60 70 80 90 “1. . . ‘ ‘ : 04 06 O08 %I10 LL2 14 1.6 
Vout “OUTPUT VOLTAGE - VOLTS Voy ~ OUTPUT VOLTAGE - VOLTS Vout ~ OUTPUT VOLTAGE - VOLTS Voyr ~ OUTPUT VOLTAGE - VOLTS 


9317CXM, 9317CXC 
TYPICAL OUTPUT IN HIGH STATE TYPICAL OUTPUT IN LOW STATE 


RBO OUTPUT TPUTS RBO OUTPUT 


lage aie 
Z| Von *5.0V, Ty = 25°C 
Fer 


id ae ee 
J | 
be 
|_| 


P| | tT 


Igyt ~ OUTPUT CURRENT - mA 
lout ~ OUTPUT CURRENT - ma 
| guy ~ OUTPUT CURRENT - mA 


— 


0 
0 10 20 30 40 50 60 70 80 90 i : * . 0.2 
Vout — OUTPUT VOLTAGE - VOLTS Voy ~ OUTPUT VOLTAGE - VOLTS Vour ~ OUTPUT VOLTAGE - VOLTS Voyr > OUTPUT VOLTAGE - VOLTS 


OUTPUTS 


EQUIVALENT CIRCUIT (PIN 4) EQUIVALENT CIRCUIT 
(Pins 9 thru 15) 
Voc 
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TTL/MSI 9318 


EIGHT-INPUT PRIORITY ENCODER 


DESCRIPTION — The TTL/MSI 9318 is a Multipurpose Encoder designed to accept eight inputs and 
produce a binary weighted code of the highest order input. The circuit uses TTL for high speed and 
high fanout capability, and is compatible with all members of the Fairchild TTL family. 


MULTI-FUNCTION CAPABILITY 
CODE CONVERSIONS 
MULTI-CHANNEL D/A CONVERTER 
DECIMAL TO BCD CONVERTER 
CASCADING FOR PRIORITY ENCODING OF N BITS 


e INPUT ENABLE CAPABILITY 

® PRIORITY ENCODING — AUTOMATIC SELECTION OF HIGHEST PRIORITY INPUT LINE 

e@ OUTPUT ENABLE — ACTIVE LOW WHEN ALL INPUTS HIGH 

e GROUP SIGNAL OUTPUT — ACTIVE WHEN ANY INPUT IS LOW 

e TYPICAL POWER DISSIPATION OF 250 mW 

e INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH FAIRCHILD 

DTL, LPDTL, TTL, AND MSI FAMILIES 

e ALL CERAMIC HERMETIC 16-LEAD DUAL IN-LINE PACKAGE 

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

PIN NAMES penpInS 
(Note a) 

0 Priority (Active LOW) Input 1U.L. 

Tto7 Priority (Active LOW) Inputs 2 ULL. 

El Enable (Active LOW) Input 2 ULL. 

EO Enable (Active LOW) Output 10 U.L.* 

GS Group Select (Active LOW) Output 10 U.L.* 

Ao. Ai, Ad Address (Active LOW) Outputs 10 U.L.* 

NOTES 


1 Unit Load (U.L.) = 40 tA HIGH/1.6 mA LOW 
10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor. 


LOGIC DIAGRAM 


©) = PIN NUMBERS 
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LOGIC SYMBOL 


Vec = Pin 16 
GND =Pin 8 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


FLATPAK (TOP VIEW) 


FAIRCHILD TTL/MSI ¢ 9318 


FUNCTIONAL DESCRIPTION — The 9318 8-input priority encoder accepts data from eight active LOW inputs and provides a binary 
representation on the three active LOW outputs. A priority is assigned to each input so that when two or more inputs are simultaneously active, 
the input with the highest priority is represented on the output, with input line 7 having the highest priority. 

A HIGH on the Input Enable (El) will force all outputs to the inactive (HIGH) state and allow new data to settle without producing erroneous 
information at the outputs. 

A Group Signal output (GS) ‘and an Enable Output (EO) are provided with the three data outputs. The GS is active level LOW when any input 
is LOW; this indicates when any input is active. The EO is active level LOW when all inputs are HIGH. Using the output enable along with the 
input enable allows priority encoding of N input signals. Both EO and GS are inactive HIGH when the input enable is HIGH. , 


TABLE | — TRUTH TABLE 


4 

oO 
ie 
EI 


HIGH Voltage Level 
LOW Voltage Level 
Don't Care 


PoRCe Sor er ees 
“ox x KX x xX xX DXi 
Iexxxxxxzmx|- 
rrmIrxxx«xx xix n 
Irirxxxxirtxiw 
TrrTrTiIer-xxxrxKin 
rrrrririexzrxi|(a 
Errrrrrrezxisn 
jererrrer rr! 

; > 
DTe@terrirxrirsi 
IlIerrdioirr ce, 
Iilrirrrrdaez,P 
ie Sai A ie es oes As oo 
=e 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


EQUIVALENT OUTPUT HIGH OUTPUT LOW 
INPUT CIRCUIT EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT 


DISABLED ; 


OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE 
INPUT VOLTAGE OUTPUT HIGH STATE OUTPUT LOW STATE 


BES! 
DISABLED 4 
; 2 
hae 


Uy -INPUT CURRENT ~ mA 
lout - OUTPUT CURRENT mA 
| yr OUTPUT CURRENT -mA 


2.0 4.0 6.0 8.0 . \. . 2.0 4.0 6.0 8.0 
Vijy-! NPUT VOLTAGE-VOLTS Voyt - OUTPUT VOLTAGE ~ VOLTS Vout - OUTPUT VOLTAGE - VOLTS 


Fig. 1. Fig. 2. Fig. 3. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to+125°C 
Vcc Pin Potential to Ground Pin —0.5V to+7.0V 
* Input Voltage (dc) —0.5 V to+5.5V 
*!nput Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to+Vc¢c value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
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FAIRCHILD TTL/MSI © 9318 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBER TEMPERATURE 


< 


+ 
= 
= 
os 


MIN. 


> 


9318XM 
9318XC 


—55°C to 125°C 
O’Cto 75°C 


4.5V 
4.7/5 V 


5.0 V 
5.0 V 


5.5 V 
5.25 V 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS 


TYP. 
N. (Note 4) MAX 


SYMBOL PARAMETER UNITS CONDITIONS 


M 


N ) 
Bey 
‘ N= nd w 
oOo Re) ron) 


En | 
~ 

3 

> 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 

—1.5 Volts Vec = MIN., lin =—12mA,T, = 25°C 
Vcc = MIN., oH = —800 nA 

Vin = Vin or Vu_ per Truth Table 


watis Vcc = MIN., lot = 16 mA 
VIN = VIH or Vit per Truth Table 


NO 
fo) 


ViH Input HIGH Voltage 


VIL Input LOW Voltage 


< 
Q 
+ 
a 


Vcp Input Clamp Diode Voltage 


VOH Output HIGH Voltage 


VOL Output LOW Voltage 


Ny Input HIGH Current LA Vec = MAX., Vin = 2.4 V 


19 (Pin 10) 40 

EI, 4-17 80 

All Inputs mA | Vcc = MAX., Vin=5.0V 
Ne Input LOW Current mA Vcc = MAX.,, Vin = 0.4 V 


Ig (Pin 10) 
El, 4-I7 


Isc Output Short Circuit Current _30 
(los) (Note 5) 
Icc Power Supply Current 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25°C, and maximum toading. 

5. Not more than one output should be shorted at a time. 


Vcc = MAX., VouT = 0 V 


mA Vcc = MAX. 


SWITCHING CHARACTERISTICS (T, = 25°C) 


SYMBOL 


20 n : 
Enable Input to Data Output 25 30 See Figure 7 
40 45 ns ; 
Data Input to Group Signal 25 30 See Figure 8 


Data Input to Data Output 
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DATA INPUT TO ENABLE OUTPUT 


DATA TO ENABLE -nS 


INPUT 


(PIN 11) 


(PIN 15) 


Other Conditions: Pin 5 = GND 
Pins 1, 2,3, 4, 10, 12, 13 = 
Vcc through 750 22 


Ty- AMBIENT TEMPERATURE - °C 


Fig. 4. 


ENABLE INPUT TO DATA OUTPUT 


ENABLE TO DATA-nS 


i 
J; teLH 


| OUTPUT 
Tay ee (PIN 9) 


Other Conditions: Pin 4=GND 
Pins 1, 2,3, 10, 11, 12, 13 = 
Vcc through 750 2 


T,g-AMBIENT TEMPERATURE-°C 


Fig. 7. 


FAIRCHILD TTL/MSI » 9318 


SWITCHING CHARACTERISTICS 


ENABLE INPUT TO GROUP SIGNAL 


DATA TO GROUP SIGNAL-nS 


(PIN 14) 


Other Conditions: Pin 10- GND 
Pins 1, 2, 3, 4,11, 12, 13 = 
Vcc through 750 22 


T,-AMBIENT TEMPERATURE-°C 


Fig. 5. 


DATA INPUT TQ GROUP SIGNAL 


DATA TO GROUP SIGNAL — nS 


| 
hes tPLH eal 


OUTPUT 
(PIN 14) 


Other Conditions: Pin5 = GND 
Pins 1, 2,3, 4,10, 12, 13 = 
Vcc through 750 2 


ALT AT NT 


(RERERRNEE 


Tg AMBIENT TEMPERATURE -°C 


Fig. 8. 
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ENABLE INPUT TO ENABLE OUTPUT 


Other Conditions: 
Pins 1, 2,3, 4, 10, 11, 12, 13 = 
Vec through 750 2 


ENABLE TO ENABLE - nS 


Tg AMBIENT TEMPERATURE —°C 


Fig. 6. 


DATA INPUT TO DATA OUTPUT. 


(PIN 9) 


Other Conditions: Pins 5,11 = GND 
Pins 2, 3, 4, 10, 12, 13 = 
Vcc through 750 2 


DATA TO DATA-nS 


Tg AMBIENT TEMPERATURE-°C 


Fig. 9. 


LPTTL/MSI 93L18 
LOW POWER EIGHT-INPUT PRIORITY ENCODER 


DESCRIPTION — The LPTTL/MSI 93L18 is a Multipurpose Encoder designed to accept eight inputs 
and produce a binary weighted code of the highest order input. The circuit uses TTL technology for 
high speed and high fanout capability, and is compatible with all Fairchild TTL families. 


LOGIC SYMBOL 


10111213 12 3 4 


0123 46 6 7 


© MULTI-FUNCTION CAPABILITY 
CODE CONVERSIONS iia 
MULTI-CHANNEL D/A CONVERTER 
DECIMAL TO BCD CONVERTER 
CASCADING FOR PRIORITY ENCODING OF N BITS 


e@ INPUT ENABLE CAPABILITY 
e PRIORITY ENCODING — AUTOMATIC SELECTION OF HIGHEST PRIORITY INPUT LINE 
e OUTPUT ENABLE — ACTIVE LOW WHEN ALL INPUTS HIGH 
e GROUP SIGNAL OUTPUT — ACTIVE WHEN ANY INPUT IS LOW 
e TYPICAL PROPAGATION DELAY OF 55 ns 
e TYPICAL POWER DISSIPATION OF 75 mW CONNECTION DIAGRAMS 
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS DIP (TOP VIEW) 
e ALL CERAMIC HERMETIC 16-LEAD DUAL IN-LINE AND FLAT PACKAGES 
e@ TTL COMPATIBLE 
PIN NAMES LOADING 
HIGH LOW 
0 Priority (Active LOW) Input 0.5 ULL. 0.25 ULL. 
1to7 Priority (Active LOW) Inputs 1.0 ULL. 0.5 U.L. 
El Enable (Active LOW) Input 1.0 U.L. 0.5 U.L. 
EO Enable (Active LOW) Output 10 ULL. 1.25 ULL. 
GS Group Select (Active LOW) Output 10 ULL. 1.5 ULL. 
Ao, At, A2 Address (Active LOW) Outputs 10 ULL. 2.5 U.L. 


1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW 


FLATPAK (TOP VIEW) 


e 
i 
5 
6 
7 
Ei 
Ao 
Ay 
GN 


=< 
(=) 
fo) 


alo mI NI wi al SI} 


O= PIN NUMBERS 
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FAIRCHILD LPTTL/MSI * 93L18 


FUNCTIONAL DESCRIPTION — The LPTTL/MS! 93L18 8-input priority encoder accepts data from eight active LOW inputs and provides 
a binary representation on the three active LOW outputs. A priority is assigned to each input so that when two or more inputs are 
simultaneously active, the input with the highest priority is represented on the output, with input line 7 having the highest priority. 


A HIGH on the input enable (El) will force all outputs to the inactive (HIGH) state and allow new data to settle without producing erroneous 
information at the outputs. 


Provided with the three data outputs are a group signal output (GS) and an enable output (EO). The GS is active level LOW when any input is 
LOW; this indicates when any input is active. The EO is active level LOW when all inputs are HIGH. Using the output enable along with the 
input enable allows priority encoding of N input signals. Both EO and GS are inactive when the input enable is HIGH. 


TRUTH TABLE 


“al 

“a 
>I 
° 
>| 
>I 
iN) 
m 
ol 


Cr ee rae ne ee 
~-m *x Kx KK KK K IT XK 
od oe, GP SP a a 
=IomxK KKK KI x 
a 
mzIrtTitirxKxxXxie 
IrrrTiw~rexXKX x xr x 
GTirtroirdrexXx zt x] ail 
rirTiriowrTrwigrgcredg-X 
rmrererrerrrreaid’d 
Iretreiowortdgretet 
ToOorerewgrtrereaidt 
Irrtorrerereiet 
ItTrTiTiTiararToigégeredc$ 


x= 
=x 


HIGH Voltage Level 
LOW Voltage Level 
Don't Care 


TYPICAL INPUT AND OUTPUT CIRCUITS 


INPUTS OUTPUTS 
EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT 


OUTPUT LOW OUTPUT HIGH 


DISABLED © ENABLED 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to+125°C 
Vcc Pin Potential to Ground Pin —0.5Vtot+7.0V 
*Input Voltage (dc) —0.5 V to+5.5V 
*Input Current (de) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to+Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
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FAIRCHILD LPTTL/MSI ¢ 93L18 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBER TEMPERATURE 


93L18XM 
93L18XC 


—55°C to 125°C 
OCto 75°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


SYMBOL PARAMETER CONDITIONS 
ne 4) 
Vcc = MIN., lon = —0.4 mA 
VOH Cee Hie Meliss Pep ae | Vin = Vin or VL per Truth Table 
VOL Output LOW Voltage 0.15 Vcc = MIN., lor = 4.0 mA (Pins 6, 7, 9) 
IOL = 2.4 mA (Pin 14) 
lOL = 2.0 mA (Pin 15) 
VIN = Vin or VyL per Truth Table 
Guaranteed Input HIGH Threshold 
Guaranteed Input LOW Threshold 
MA InpeE Om vorade a mec Voltage for All Inputs 
Tie Input LOW Current Vcc = MAX., Vin = 0.3 V 
input 0 (Pin 10) : 
Inputs 1 thru 7 & El . 
NH Input HIGH Current Vcc = MAX.,, Vin = 2.4 V 
Input O (Pin 10) 
Inputs 7 thru 7 & El 
Input HIGH Current f | Vcc = MAX., Vin = 5.5 V 
Isc Output Short Circuit Current —22 —40 mA Vcc = MAX., VouT =0V 
(Note 5) 
Iec Power Supply Current a re mA Vcc = MAX., Pins 4 & 5 at GND 
NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25° C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Ta = 25°C, Vcc = 5.0 V, Pin 8 = GND) 


LIMITS 
SYMBOL PARAMETER UNITS 


CONDITIONS 


tPLH Data Input to Enable Output 10 15 - Ske Fisyie-t 
tPHL Data Input to Enable Output 68 100 2 
tPLH Enable Input to Group Signal 


tPLH Enable Input to Enable Output 16 27 i See Fi 3 
tPHL Enable Input to Enable Output 68 100 ° ee 


tPHL Enable Input to Group Signal 


tPLH Enable Input to Data Output 23 35 m Sea Fiqure-4 
tPHL Enable Input to Data Output 38 57 . av 
59 89 


33 50 ns See Figure 6 
51 77 


tPLH Data Input to Group Signal 
tPHL Data Input to Group Signal 
tPLH Data Input to Data Output 
tPHL Data Input to Data Output 
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FAIRCHILD LPTTL/MSI * 93L18 


TYPICAL SWITCHING CHARACTERISTICS 


All measurements are made with Vcc = 5.0 V applied to Pin 16 and Pin 8 grounded. The active input is driven by a 9002 TTL gate. The input 
and output pins under test are loaded with 15 pF of capacitance. (This includes probe & jig capacitance.) 


Fig. 1. Data Input to Enable Output Fig. 2. Enable Input to Group Signal Fig. 3. Enable Input to Enable Output 


| 
|. ais a tPHL tpLHd=- a, tPHL tPLH | 
sv \-——— fw 


Other Conditions: Pin5= GND Other Conditions: Pin 10= GND Other Conditions: 
Pins 1, 2, 3, 4, 10, 12, 13 = Pins 1, 2, 3, 4, 11, 12, 13 = Pins 1,2, 3, 4, 10, 11, 12, 13 = 
Vec through 750 Q Vec through 750 22 Vec through 750 2 


{PIN 15) 


tPHL/teLH - PROPAGATION DELAY — ns 
IPHL/tpLH - PROPAGATION DELAY — ns 
tPHL tp — PROPAGATION DELAY ~ ns 


26 
Ta -- AMBIENT TEMPERATURE — °C Ta - AMBIENT TEMPERATURE -°C Ta - AMBIENT TEMPERATURE — °C 


Fig. 4. Enable Input to Data Output Fig. 5. Data Input to Group Signal Fig. 6. Data Input to Data Output 


INPUT 
(PIN 11) 


; fa ae at be ss ere TPLH ~ 


= Se (PIN 14) 


OUTPUT 


(PIN 9) 
Other Conditions: Pin4= GND Other Conditions: Pin 5= GND Other Conditions: Pins 5,11= GND 
Pins 1, 2,3, 10, 11, 12, 13 = Pins 1, 2, 3, 4, 10, 12, 13 = Pins 2, 3, 4,10,12,13 = 
Vcc through 750 2 Vcc through 750 2 Vcc through 750 2 


ns 


tPHL/tPLH — PROPAGATION DELAY —ns 
tPHL'tPLH — PROPAGATION DELAY 
TPHL/tPLH — PROPAGATION DELAY — ns 


Ta — AMBIENT TEMPERATURE ~ °C Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C 
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TTL/MSI 9321 
DUAL ONE-OF-FOUR DECODER 


DESCRIPTION — The TTL/MSI 9321 consists of two Independent Multipurpose Decoders, each 
designed to accept two inputs and provide four mutually exclusive outputs. In addition, an active 
LOW enable input is provided for each decoder which gives demultiplexing capability. The circuit uses . 
TTL for high speed and high fanout capability, and is compatible with all members of the Fairchild 
TTL family. 


LOGIC SYMBOL 


Ag Ay Ag Ay 


9321 9321 


e MULTI-FUNCTION CAPABILITY Sena see 

@ MUTUALLY EXCLUSIVE OUTPUTS 

e GUARANTEED FANOUT OF 10 TTL LOADS OVER THE FULL TEMPERATURE RANGE 
AND SUPPLY VOLTAGE RANGES 


e HIGH CAPACITIVE DRIVE CAPABILITY 

e DEMULTIPLEXING CAPABILITY 

e@ TYPICAL POWER DISSIPATION OF 150 mW Vec = Pin 16 

e@ THE INPUT/ OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH GND=Pin 8 
FAIRCHILD MSI, DTL, LPDTL AND TTL FAMILIES 

® ALL CERAMIC “HERMETIC” 16-LEAD DUAL IN-LINE PACKAGE CONNECTION DIAGRAMS 

e INPUT CLAMP DIODES LIMIT HIGH SPEED LINE TERMINATION EFFECTS DIP (TOP VIEW) 


e ACTIVE LOW ENABLE FOR EACH DECODER 


PIN NAMES LOARING 
(Note a) 

Decoder 1 and 2 

E Enable (Active LOW) Input 1 ULL, 

Ao, A4 Address Inputs 1 ULL. 

0, T, 2,3 (Active LOW) Outputs (Note b) 10 ULL. 


Notes: 
a. 1 Unit Load (U.L.) = 40 UA HIGH/1.6 mA LOW 
b. 10 U.L., is the output LOW drive factor and 20 U.L. is the output HIGH drive factor. 


FLATPAK ( TOP VIEW ) 


LOGIC DIAGRAM 


Note: Only one Decoder shown. 
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FAIRCHILD TTL/MSI * 9321 


FUNCTIONAL DESCRIPTION — The 9321 consists of two separate decoders each designed to accept two binary weighted inputs and provide 


four mutually exclusive active LOW outputs as shown in logic symbol. Each decoder can be used as a 4-output demultiplexer by using the 
enable as a data input. 


The active LOW outputs facilitate memory addressing for units such as the 93402 associative memory. The active LOW outputs are also 
compatible with the active LOW enables of other MS! elements making the 9321 useful in logic selection schemes. 


TRUTH TABLE 
DECODER 1& 2 


H = HIGH Voltage Level 
tL = LOW Voltage Level 
X = Level Does Not Affect Output 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


INPUTS OUTPUTS 
EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT 
OUTPUT HIGH OUTPUT LOW 
Vec Yec 
OUT 
— 
| 
OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 

abel eth beat Pings OUTPUT VOLTAGE OUTPUT VOLTAGE 

L OUTPUT HIGH OUTPUT LOW 


ly? INPUT CURRENT - mA 


lout > OUTPUT CURRENT - mA 
lout 7 OUTPUT CURRENT - mA 


-35 -10 
“1.0 0 1.0 2.0 3.0 4.0 1.0 0 1.0 3.0 5.0 7.0 9.0 “1.0 -0.5 0 0.5 1.0 15 
Vy 7 INPUT VOLTAGE - VOLTS Voy ~ OUTPUT VOLTAGE - VOLTS Voyt 7 OUTPUT VOLTAGE ~ VOLTS 
Fig. 1 Fig. 2 Fig. 3 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc Pin Potential to Ground Pin 
*Input Voltage (dc) 
*Input Current (dc) 
Voltage Applied to Outputs (Output HIGH) 
Output Currént (dc) (Output LOW) 


—65°C to +150°C 
—55°C to +125°C 
—0.5V tot+7.0V 
—0.5 V to+5.5V 
—30 mA to +5.0 mA 
—0.5 V to+Vcc value 
+30 mA 

*Either Input Voltage limit or [nput Current limit is sufficient to protect the inputs. 
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FAIRCHILD TTL/MSI ¢ 9321 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBER TEMPERATURE 


9321XM —55°C to 125°C 
9321XC OCto 75°C 


X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 
LIMITS 


PARAMETER TYP. CONDITIONS 
: (Note 4) MAX. 


SYMBOL 


Guaranteed Input HIGH Threshold 
Inout EG Et voles Voltage for All Inputs 
Guaranteed Input LOW Threshold 
Mie InBUE LOW: Voltage Voltage for All Inputs 
VeD Input Clamp Diode Voltage Vec =MIN., iy =—12 MA., Ta = 25°C 
: Vcc = MIN., 1oH = -800 HA 
VOH CaNBu SGT weltage VIN = Vin or Vi_ per Truth Table 
Vcc = MIN., lot = 16 mA 
VOL CE tage COME OlsaG? VIN = VIH or Viz per Truth Table 
Ts) Input HIGH Current Vcc = MAX., Vin = 2.4 V 
Vcc = MAX., Vin =5.5V 
He Input LOW Current Vec = MAX., Vin = 0.4 V ; 
Isc Output Short Circuit Current 
Vcc = MAX., Vv =OV 
(los) (Note 5) ce our = 
Power Supply Current Vcc = MAX. 


NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘’worst case’’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

4. Typical limits are at Veg = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


LIMITS 
SYMBOL PARAMETER UNITS CONDITIONS 
tpLH Turn Off Delay A Input to Output 13 20 ns See Figured 
tpHL Turn On Delay A Input to Output 14 21 ns Veco =5.0V 
12 ns 


tPpHL Turn On Delay E Input to Output 
SWITCHING CHARACTERISTICS 


ADDRESS INPUT TO OUTPUT ENABLE INPUT TO OUTPUT 


'PLH IPHL - PROPAGATION DELAY - ns 
tPLH/tpHL ~ PROPAGATION DELAY — ns 


Other Conditions: E = LOW 


55 0 25 75 125 
Ta - AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C 


Fig. 4. Fig. 5. 
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LPTTL/MSI 93L21 
LOW POWER DUAL ONE-OF-FOUR DECODER 


DESCRIPTION — The LPTTL/MSI 93L21 consists of two independent multipurpose decoders, each 
designed to accept two inputs and provide four mutually exclusive outputs. In addition an active LOW 
enable input is provided for each decoder which gives demultiplexing capability. The circuit uses TTL 
technology and is compatible with the Fairchild TTL family. 


LOGIC SYMBOL 


15 14 13 


@ MULTI-FUNCTION CAPABILITY 

e MUTUALLY EXCLUSIVE OUTPUTS 1211 10 8 
e HIGH CAPACITIVE DRIVE CAPABILITY 

@ DEMULTIPLEXING CAPABILITY 

e ACTIVE LOW ENABLE FOR EACH DECODER Voc = Pin 16 

e TYPICAL PROPAGATION DELAY OF 50 ns GND=Pin 8 

e TYPICAL POWER DISSIPATION OF 45 mW 

e INPUT CLAMP DIODES LIMIT HIGH SPEED LINE TERMINATION EFFECTS CONNECTION DIAGRAMS 
© ALL CERAMIC “HERMETIC” 16-LEAD DUAL IN-LINE AND FLAT PACKAGES DIP (TOP VIEW) 

e TTL COMPATIBLE 

PIN NAMES LOADING 

Decoder 1 and 2 HIGH LOW 

E Enable (Active LOW) Input 0.5 U.L. {0.25 ULL. 

Ao, A1 Address Inputs 0.5 ULL. |0.25 U.L. 

6, 1, 2,3 (Active LOW) Outputs 10 U.L. | 2.5 ULL. 


1 Unit Load (U.L.) = 40uA HIGH/1.6 mA LOW. 


LOGIC DIAGRAM FLATPAK(TOP VIEW) 


on DO B® WwW HY 


O= PIN NUMBERS 
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FAIRCHILD LPTTL/MSI ¢ 93121 


FUNCTIONAL DESCRIPTION — The 93L21 consists of two separate decoders each designed to accept two binary weighted inputs and 
provide four mutually exclusive active LOW outputs as shown in logic symbol. Each decoder can be used as a four output demultiplexer by 
using the enable as a data input. 


The active LOW outputs facilitate memory addressing for units such as the 93402 associative memory. The active LOW outputs are also 
compatible with the active LOW enables of other LPTTL/MSI elements making the 93L21 useful in logic selection schemes. 


TRUTH TABLE 


DECODER! & II 


H = HIGH Voltage Level 
L = LOW Voltage Level 
xX = Level Does Not Affect Output 


TYPICAL INPUT AND OUTPUT CIRCUITS 


INPUTS EQUIVALENT CIRCUIT OUTPUTS EQUIVALENT CIRCUITS 


OUTPUT LOW OUTPUT HIGH 


Voc Voc 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to +7.0 V 
*Input Voltage (dc) —0.5V to t+5.5V 
*Input Current (dc) —30 mA to +5.0-mA 
Voltage Applied to Outputs (Output H!1GH) —0.5 V to+Vc¢c value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
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FAIRCHILD LPTTL/MSI ¢ 93L21 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBER 


93L21XM 5.0 V 5.5 V —58°C to 125°C 
93L21XC 4.75 V 5.0V 5.25 V OCto 75°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS 
SYMBOL PARAMETER lees CONDITIONS 
MIN. 


Vcc = MIN., loH = —0.4 mA 
VOH OUI UE NG BIege Vin = ViH or Vi_ per Truth Table 
VOL Output LOW Voltage 

Vcc = MAX., Vin = 0.3 V 


r 4 Vcc =MIN., lop = 4.0 mA 
VIH Input HIGH Voltage ; 
VIL Input LOW Voltage 
Wie Input LOW Current 
Vcc = MAX., Vin = 2.4 V 


VIN = VIH or Vi_ per Truth Table 
Guaranteed Input HIGH Threshold 

lH Input HIGH Current : 

(Note 5) 


Voltage for All Inputs 
Icc Power Supply Current 9.0 13.2 mA Vcc = MAX., All Inputs at GND 


TEMPERATURE 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

3. The specified LIMITS represent the ‘worst case’’ value for the parameter. Since these ‘’worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

4. Typical limits are at Voc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


LIMITS 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


SYMBOL PARAMETER UNITS CONDITIONS 
MIN. TYP. MAX. 
tPLH Turn Off Delay A Input to Output = 30 50 ns Vcc = 5.0 V 
Turn Off Delay E Input to Output aa eee ee 40 Veco =5.0V 


SWITCHING TIME AND WAVEFORMS 


All measurements are made with Vcc = 5.0 V applied to Pin 16 and Pin 8 grounded. The active input is driven by a 9002 TTL gate. The input 
and output pins under test are loaded with 15 pF of capacitance (this includes probe and jig capacitance). 


ADDRESS INPUT TO OUTPUT ENABLE INPUT TO OUTPUT 


ee 


INPUT 


INPUT 
«Paty 13) 


(PIN 1) 


tet 
75 12! 


Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — “C 


P | |- {PHL ‘PHL -| a -| |r ‘PL guTPUT 


(PIN 4) 


d5v ———- 


OUTPUT 


tpLH (PIN 101 


Other Conditions: 
Pins 2,3 = GND 


Other Conditions: 
Pins 15,14= GND 


tPLH/tpHL — PROPAGATION DELAY — ns 
tPLu‘tpyL — PROPAGATION DELAY — ns 


Fig. 1. Fig. 2. 
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TTL/MSI 9322 
QUAD TWO-INPUT MULTIPLEXER 


DESCRIPTION — The TTL/MSI 9322 is a Monolithic, High Speed, Quad Two-Input Digital Multiplexer’ 
Circuit, constructed with the Fairchild Planar* epitaxial process. It consists of four multiplexing 
circuits with common select and enable logic; each circuit contains two inputs and one output. The 
circuit uses TTL for high speed, high fan out operation and is compatible with all other members of 
the Fairchild TTL family. 1413) 11:10 


LOGIC SYMBOL 


loatia loplip 'ocltc !oa!ia 
9322 


e® MULTIFUNCTION CAPABILITY’ 
@ 20 ns THROUGH DELAY 
@ ON-CHIP SELECT LOGIC DECODING 
e FULLY BUFFERED OUTPUTS Voc = Pin 16 
®@ THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING GND=Pin 8 
WITH FAIRCHILD DTL, LPDTL, TTL, AND MSI FAMILIES 
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATIONS EFFECTS CONNECTION DIAGRAMS 
DIP (TOP VIEW) 
PIN NAMES LOADING 
(Note a) 
bs) Common Selected Input TULL. 
E Enable (Active LOW) Inputs ts 
ia = i ae Multiplexer Inputs 1.U.L. 
Za, Zb, Ze, Zd Multiplexer Output (Note b) 1O ULL, 


Notes: 
a. 1 Unit Load (U.L.) = 40 WA HIGH/1.6 mA LOW 
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor. 


LOGIC DIAGRAM 


FLATPAK (TOP VIEW) 


lic lta 'Oa 


O= PIN NUMBERS 


*Planar is a patented Fairchild process. 
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FAIRCHILD TTL/MSI * 9322 


FUNCTIONAL DESCRIPTION — The 9322 quad 2-input multiplexer is a member of the Fairchild family of compatible Medium Scale 
Integrated (MSI) digital building blocks. It provides this family with the ability to select four bits of either data or control from two sources, in 
one package. The Enable input (E) is active LOW. When not activated all outputs (Z) are LOW regardless of all other inputs. 


The 9322 quad 2-input multiplexer is the logical implementation of a four-pole, two position switch, with the position of the switch being set 
by the logic levels supplied to the one select input. The logic equations for the outputs are shown below: 


Za=E © (I4g@S+ loge 5) Zp = Ee (lqpeS+ Iqpe §) 
Zo = E © (lye @S+ IQ @ 5) Zq=Ee(l4qgeSt loge S) 


A common use of the 9322 is the moving of data from a group of registers to four common output busses. The particular register from which 
the data comes is determined by the state of the select input. A less obvious use is as a function generator. The 9322 can generate four 
functions of two variables with one variable common. This is useful for implementing gating functions. 


TRUTH TABLE 


HIGH Voltage Level 
LOW Voltage Level 
Either HIGH or LOW Logic Level 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


OUTPUT OUTPUT 
INPUT EQUIVALENT EQUIVALENT 
EQUIVALENT CIRCUIT CIRCUIT 
CIRCUIT (Output HIGH) (Output LOW) 


Yeo ‘oc 


OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE 
INPUT VOLTAGE (OUTPUT HIGH) (OUTPUT LOW) 


Vec =5.0V 
! Ta" 125°C 
ta 


Ty" 7 55°C 


1.2 1, 2 
Voyy ~ OUTPUT VOLTAGE - VOLTS 


[yy 7 INPUT CURRENT - mA 


lout ~ OUTPUT CURRENT - mA 
lqyy ~ OUTPUT CURRENT - mA 


4,0 
Vjy7 INPUT VOLTAGE = VOLTS Voyr - OUTPUT VOLTAGE - VOLTS 


Fig. 1. Fig. 2. Fig. 3. 
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FAIRCHILD TTL/MSI * 9322 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5V to+7.0V 
*Input Voltage (dc) —0.5 V tot+5.5V 
*tnput Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +Vcc¢ vatue 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBER TEMPERATURE 


—55°C to 125°C 
O’Cto 75°C 


9322XM 


9322XC 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS 


SYMBOL PARAMETER TYP. 
MIN. (Note 4) MAX. 
Guaranteed Input HIGH Threshold 
Th | 


UNITS CONDITIONS 


Voltage for All Inputs 
Vep Input Clamp Diode Voltage 


1.5 | Volts | Voc=MIN., iy =—12mA, Ta = 28°C 
VOH Output HIGH Voltage 


VOL Output LOW Voltage 


10 


Veco = MIN., loH = —800 uA 

Vin = Vin or Vue per Truth Table 
Veco = MIN., lot = 16 mA 

VIN = Vin or Vic per Truth Table 
Vec=MAX.,Vin=24V 
Vcc = MAX., Vin = 5.0 V 

Vcc = MAX., Vin = 0.4 V 

Vec = MAX., Vout =O V 


c= 
> 


3]3 
>| > 


fi input LOW Current |__| oee_| 
Isc Output Short Circuit Current ~30 
(IQs) (Note 5) 


3 
> 


> 


Vcc = MAX. 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Cuynditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

4. Typical limits are at Voc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


SYMBOL CONDITIONS 


9322XM(MIL) 9322XC(IND) 
UNITS 
Pe ed 


Turn Off Delay Input to Output 
(S to Z) 

Turn On Delay Input to Output 

(S toZ) 
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Fig. 4. 


tpLH/tpHL — StoZ 
Other Conditions: E = L,lg=l,14=H 


TURN OFF DELAY TIME 
VERSUS AMBIENT TEMPERATURE 
(S to Z) 


—_ 


i, , 


to,y ! sto Z 1 - TURN OFF DELAY TIME - ns 


“55 0 2 15 125 
Ty ~ AMBIENT TEMPERATURE - °C 


TURN ON DELAY TIME 
VERSUS AMBIENT TEMPERATURE 


(S to Z) 


Vegr 5.0V | 
Cy 1S pF 


a 
4 


toy, |S to Z )- TURN ON DELAY TIME - ns 


ae ee 
| IND GRADE 
i 


Ty - AMBIENT TEMPERATURE ~ C 


tory | E toZ 1 TURN OFF DELAY TIME - ns 


FAIRCHILD TTL/MSI ¢ 9322 


SWITCHING CHARACTERISTICS 


Fig. 5. 


tpLH/tpHL — E toZ 


Other Conditions: All Other Inputs HIGH 


TURN OFF DELAY TIME 
VERSUS AMBIENT TEMPERATURE 
(E to Z) 


| 
+ 
| 


t : 
MiL GRADE MAX, 


Ta ~ AMBIENT TEMPERATURE - °C 


TURN ON DELAY TIME 
VERSUS AMBIENT TEMPERATURE 


(E to Z) 


toy | E to Z ) - TURN ON DELAY TIME - ns 


“55 0 25 15 125 
T, * AMBIENT TEMPERATURE - °C 
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Fig. 6. 


tpLH/tPpHL — !9 to Z 
Other Conditions: E=L,S=L 


TURN OFF DELAY TIME 
VERSUS AMBIENT TEMPERATURE 
(Ig to Z) 


. ; 11ND GRADE MIN 
Pale MIL GRADE MIN 

“55 0 2 5 128 

Ty ~ AMBIENT TEMPERATURE - °C 


toy y {1 to 2) - TURN OFF DELAY TIME - ns 


TURN ON DELAY TIME 
VERSUS AMBIENT TEMPERATURE 
(Ig to Z) 


IND GRADE 


MIL GRADE 


IND GRADE MIN +——1 


_ MIL GRADE MIN os eee 


toy |g to 2) - TURN ON DELAY TIME - ns 


“55 0 25 th) 125 
T, ~ AMBIENT TEMPERATURE - 'C 


LPTTL/MSI 93L22 
LOW POWER QUAD TWO-INPUT MULTIPLEXER 


DESCRIPTION — The LPTTL/MSI 93L22 is a monolithic, medium speed, Quad Two-Input Digital 
Multiplexer, constructed with the Fairchild Planar* epitaxial process. It consists of four multiplexing 
circuits with common select and enable logic. Each circuit contains two inputs and one output. The 
circuit uses TTL technology and is compatible with the Fairchild TTL family. 


LOGIC SYMBOL 


15,10 11 13 14 6 5 3 2 


E Tig lod the Joc Np lop Na Joa 
93L22 


MULTIFUNCTION CAPABILITY 
ON-CHIP SELECT LOGIC DECODING 
TYPICAL PROPAGATION DELAY OF 44 ns . 
TYPICAL POWER DISSIPATION OF 45 mW Vec =Pin 16 
INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS GND =Pin 8 
ALL CERAMIC “HERMETIC” 16-LEAD DUAL IN-LINE AND FLAT PACKAGES 
TTL COMPATIBLE 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


LOADING 


PIN NAMES 
50 Common Select Input 


E Enable (Active LOW) Input 
lo. 14 Multiplexers Inputs 
z Multiplexer Output 


1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW 


FLATPAK (TOP VIEW) 


LOGIC DIAGRAM 


loc Ste = toa Nia 


wo, (10) 


O = Pin Numbers 


*Planar is a patented Fairchild process. 
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FAIRCHILD LPTTL/MSI « 93L22 


FUNCTIONAL DESCRIPTION — The 93L22 quad two-input multiplexer is a member of the Fairchitd family of low power medium scale 
integrated digital building blocks. It provides, in one package, the ability to select four bits of either data or control from four 2-bit sources. 
The enable input (E) is active LOW. When not activated all outputs (Z) are LOW regardless of all other inputs. The 93L22 quad two input 
multiplexer is the logical implementation of a four-pole two position switch, with the position of the switch being set by the logic level supplied 
to the one select input. The logic equations for the outputs are shown below: 


Za=E+(lt1g°*Sotloag* So) Zp=E° (ltb*Sotlob* $0) Ze=E+ (ltc*Sotloc* So) Zg=E* (lig * Sot log ° So) 


A common use of the 93L22 is the moving of data from two registers to common output busses. The particular register from which the data 
came would be determined by the state of the select input. A less obvious use is a function generator. The 93L22 can generate four functions of 
two variables with one variable common. This is useful implementing gating functions. 


TRUTH TABLE 
Identical for Each Multiplexer 


H = HIGH voltage level X = Level does not affect output 
L = LOW voltage level Y =a,b,c,d 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


INPUTS OUTPUTS 
EQUIVALENT CIRCUIT EQUIVALENT CIRCUITS 


OUTPUT LOW OUTPUT HIGH 


Vcc 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5V to +7.0V 
*Input Voltage (dc) —0.5V to +5.5V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5V to +Vcc value 
Output Current (dc) (Output LOW) +30 mA 
*Either Input Voltage limit or [nput Current limit is sufficient to protect the inputs. 
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FAIRCHILD LPTTL/MSI e 93L22 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBER MIN, MAX. 


TEMPERATURE 
—55°C to 125°C 


X = package type; F for Fiatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


on 
ol 
< 


OCto 75°C 


o1 
N 
ol 
< 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 
LIMITS 


SYMBOL PARAMETER MIN. | TYP. (Note 4) | MAX, CONDITIONS 


VOH Output HIGH Voltage 3.6 Vcc = MIN., oH = —0.4 mA 
VIN = ViH or ViL per Truth Table 


Ww 


VOL Output LOW Voltage Vcc = MIN., lot = 4.0 mA 


VIN = VIH or Vit per Truth Table 


VIH Input HIGH Voltage Guaranteed input HIGH voltage for al! inputs 


VIL Input LOW Voltage 


te Input LOW Current 


WH Input HIGH Current 


Isc (Note 5) | Output Short Circuit Current —10 
Icc Power Supply Current 


NOTES: 

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘’worst case’’ conditions. 

(3) The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

(4) Typical limits are at Voc = 5.0 V, 25°C, and max. loading. 

(5) Not more than one output should be shorted at a time. 


Guaranteed input LOW voltage for all inputs 
Vcc = MAX., Vin = 0.3V 

Vcc = MAX., Vin =2.4V 

Vcc = MAX., Vin = 5.5V 


Vcc = MAX., VouT = 0.0V 


Voc = MAX. 


SWITCHING CHARACTERISTICS (T, = 25°C) 


SYMBOL PARAMETER 
26 36 
36 49 


tpLH (So to Z) Turn Off Delay Input to Output 
tpHL (Sg to Z) Turn On Delay Input to Output [ae 


SWITCHING TIME WAVEFORMS 


So toZ 


1.5V 1.5V 
VIN 


VOUT 
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TTL/MSI 9324 
5-BIT COMPARATOR 


DESCRIPTION — The TTL/MS! 9324 is a High Speed Expandable Comparator which provides 


comparison between two 5-bit words and gives three outputs, “less than”, ‘greater than’ and ‘equal 
to”. A HIGH level on the active LOW enable input forces all three outputs LOW. 


e THREE SEPARATE OUTPUTS...A<B,A>B,A=B 

e EASILY EXPANDABLE 

e ACTIVE LOW LEVEL ENABLE INPUT 

® HIGH DRIVE OUTPUT CIRCUITRY 

@ INPUT CLAMP DIODES LIMIT HIGH SPEED 

@ TERMINATION EFFECTS 

® COMPATIBLE WITH FAIRCHILD DTL, LPDTL, TTL, AND MSI FAMILIES 

PIN NAMES EQARING 
(Note a) 

E Enable (Active LOW) Input 2 ULL. 

Ao, A1, Az, A3, Aq Word A Parallel Inputs 2 U.L. 

Bo, By, Ba, B3, Bg Word B Parallel tnputs 2U.L. 

A<B A Less Than B Output (Note b) 10 ULL. 

A>B A Greater Than B Output (Note b) 10 ULL. 

A=B A Equal to B Output (Note b) 10 ULL. 

Notes: 


a. 1 Unit Load (U.L.) = 40 UA HIGH/1.6 mA LOW 
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor 


LOGIC DIAGRAM 


© = PIN NUMBERS 
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LOGIC SYMBOL 


13 12.1110 9 394567 


Ag A1 Az Ag Aq Bo 8; Bg 83 By 


93 24 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


FLATPAK (TOP VIEW) 


FAIRCHILD TTL/MSI * 9324 


FUNCTIONAL DESCRIPTION — The 9324 5-bit comparator uses combinational circuitry to directly generate ‘’A greater than B” and “‘A less 
than B’’ outputs. As evident from the logic diagram, these outputs are generated in only three gate delays. The ‘‘A equals B’’ output is 


generated in one additional gate delay by decoding the ‘‘A neither less than nor greater than B’’ condition with a NOR gate. All three outputs 
are activated by the active LOW Enable input (E). 


Tying the A > B output from one device into an A input on another device and the A < B output into the corresponding B input permits easy 
expansion. 


The Aq and Bq inputs are the most significant inputs and Ag, Bg the least significant. Thus if Aq is HIGH and Bg is LOW, the A > B output 
will be HIGH regardless of all other inputs except E. 


TRUTH TABLE 


xX x 
Word A= Word B 
Word A > Word B 
Word B > Word A 


HIGH Voltage Level 
LOW Voltage Level 
Either HIGH or LOW Voltage Level 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


INPUT OUTPUT OUTPUT 
EQUIVALENT EQUIVALENT EQUIVALENT 
CIRCUIT CIRCUIT CIRCUIT 


(Output HIGH) (Output LOW) 


vcc OUT 


OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE 
INPUT VOLTAGE (OUTPUT HIGH) (OUTPUT LOW) 
jo 


- INPUT CURRENT - mA 


HIN 


|gyz 7 OUTPUT CURRENT - mA 
‘guy 7 OUTPUT CURRENT - mA 


0.4 0.8 1.2 


Viny” ENPUT VOLTAGE - VOLTS Voyt ~ OUTPUT VOLTAGE ~ VOLTS Vout ~ OUTPUT VOLTAGE - V 


Fig. 1. Fig. 2. Fig. 3. 


8-125 


FAIRCHILD TTL/MSI * 9324 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to+7.0V 
*Input Voltge (dc) ~0.5 V to +5.5 V 
*Input Current (de) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +V¢c value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 
MIN. TYP. MAX. 


abv 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBER 


TEMPERATURE 


9324XM 
9324XC 


—55°C to 125°C 
OCto 75°C 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 
LIMITS 


TYP. UNITS CONDITIONS 
MIN. (Note 4) MAX. 
Guaranteed Input HIGH Threshold 
Voltage for All {nputs 
Guaranteed Input LOW Threshold 
Voltage for All Inputs 
Vcp Input Clamp Diode Voltage Vcc = MIN., lin = —12mA,T a= 25°C 


VOH Output HIGH Voltage 3.6 pf vor ara aay eet eee 
terre | 80 | 
Per sat! | 1.0 | 
Fe cseal | -3.2 | 


SYMBOL PARAMETER 


VIH Input HIGH Voltage 


VIL Input LOW Voltage 


VOL Output LOW Voltage aga teat aa ee ae 
Vcc = MAX., Vin = 2.4 V 
Fs Vcc = MAX., Vin = 5.0 V 
3.2 Vcc = MAX., Vin = 0.4 V 


—50 —70 Vcc = MAX., VouT =O V 


NH Input HIGH Current 


Ne Input LOW Current 


Isc Output Short Circuit Current 
(los) (Note 5) 


Icc Power Supply Current 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

4. Typical limits are at Voc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output shouid be shorted at a time. 


SWITCHING CHARACTERISTICS (T, = 25°C) 


9324XM 9324XC 
fp teraweren pe Dw DoT Pom] OMS 
35 42 35 ns 


(Az to A = B) 
45 


Turn On Delay Input to Output 
(Ag to A = B) 


SYMBOL CONDITIONS 


Vcc = 5.0 V 


tPHL Cy = 15 pF 


8-126 


tort to A = B} - TURN OFF DELAY TIME - ns 


tory (Ap to A<B) TURN OFF DELAY TIME - ns 


FAIRCHILD TTL/MSI * 9324 


SWITCHING CHARACTERISTICS 


tpLH/tpHL — EtoA=8 


Vin-E 
IN 15y 1.5V 
(PIN 1) 


toured | tou ke 


Vout A=B 1.5V 1.5V 
(PIN 14) 


Other Conditions: 
All Other Inputs HIGH 


TURN OFF DELAY TIME 
VERSUS 
AMBIENT TEMPERATURE 
(E TOA =B) 


TURN ON DELAY TIME 
VERSUS 
AMBIENT TEMPERATURE 
(E TO A=B) 


tpLH/tpHL — A2toA<B 


Vin-A2 
(PIN 11) 


1.5V 


{teat of 


Vout ASB 
(PIN 2) 


1.5V 


Other Conditions: Pin 1= GND 
All Other Inputs HIGH 


TURN OFF DELAY TIME 
VERSUS 
AMBIENT TEMPERATURE 
(Ag TOA <B) 


TURN ON DELAY TIME 
VERSUS 
AMBIENT TEMPERATURE 
(A2 TOA <B) 


tp play to A>B)- TURN OFF DELAY TIME- ns 


uy (Ay to A = B) TURN OFF DELAY TIME ~ ns 
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tpLH/tpHL — A2toA>B 


Vin-A2 
(PIN 11) 


Vout A»B 
(PIN 15) 


Other Conditions: Pin 1,5 = GND 
All Other Inputs HIGH 


TURN ON DELAY TIME 
VERSUS 
AMBIENT TEMPERATURE 
(Az TO A > B) 


TURN OFF DELAY TIME 
VERSUS 
AMBIENT TEMPERATURE 
(Az TOA >B) 


tpLH/tpHL — A2 toA=B 


Vin'A2 1 sy 1.5V 
(PIN 11) 


—|'pLu-E ~| tout 


Vout A-B 1.5V 1.5V 
(PIN 14) 


Other Conditions: Pin 1 = GND 
All Other Inputs HIGH 


TURN OFF DELAY TIME 
VERSUS 
AMBIENT TEMPERATURE 
(Az TO A=B) 


TURN ON DELAY TIME 
VERSUS 
AMBIENT TEMPERATURE 
(Az TO A=B) 


Ty ~ AMBIENT TEMPERATURE ~ °c 


LPTTL/MSI 93L24 
LOW POWER 5-BIT COMPARATOR 


DESCRIPTION — The LPTTL/MSI 93L24 is a Medium Speed Expandable Comparator which provides 


comparison between two 5-bit words and gives three outputs, ‘‘less than’, ‘‘greater than’, and ‘‘equal 
to’’. A HIGH level on the active LOW enable input forces all three outputs LOW. 


e THREE SEPARATE OUTPUTS...A<B,A>B,A=B 
e EASILY EXPANDABLE 
e ACTIVE LOW-LEVEL ENABLE INPUT 
e HIGH DRIVE OUTPUT CIRCUITRY 
e TYPICAL PROPAGATION DELAY OF 55 ns (A > B) 
e TYPICAL POWER DISSIPATION OF 52 mW 
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 
e ALL CERAMIC “HERMETIC” 16-LEAD DUAL IN-LINE AND FLAT PACKAGES 
e TTL COMPATIBLE 

LOADING 
PIN NAMES 
E Enable (Active LOW) Input 1.0 U.L.| 0.5 ULL. 
Ao, A1, A2, A3, A4 Word A Parallel Inputs 1.0 U.L.| 0.5 ULL. 
Bo, B1, B2, B3, Ba Word B Parallel Inputs 1.0 U.L.} 0.5 ULL. 
A<B A Less than B Output 9 VU.L./2.25 ULL. 
A>B A Greater than B Output 9 U.L./2.25 ULL. 
A=B A Equal to B Output 10 U.L.] 2.5 ULL. 


1 Unit Load (U.L.) = 40uUA HIGH/1.6mA LOW. 


LOGIC DIAGRAM 


O= PIN NUMBERS 
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LOGIC SYMBOL 


13.12 1110 9 3°45 6 7 


Ap A142 A344 Bg By Bp Bg By 


Vcc = Pin 16 
GND=Pin 8 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


FLATPAK(TOP VIEW) 


FAIRCHILD LPTTL/MSI *93L24 


FUNCTIONAL DESCRIPTION — The 93124 5-bit comparator uses combinational circuitry to directly generate ‘A greater than B’’ and “A 
less than B’’ outputs. As evident from the logic diagram, these outputs are generated in only three gate delays. The ‘A equals B’’ output is 
generated in one additional gate delay by decoding the ‘’A neither less than nor greater than B’’ condition with a NOR gate. All three outputs 
are activated by the active LOW enable input (E). 

Tying the A> B output from one device into an A input on another device and the A < B output into the corresponding B input permits easy 
expansion as shown in Figure 1. 

The Aq and Bq inputs are the most significant inputs and Ag, Bg the least significant. Thus if Aq is HIGH and Bg is LOW, the A > B output 
will be HIGH regardless of all other inputs except E. 


TRUTH TABLE 


Word A = Word B 
Word A > Word B 
Word A < Word B 


L = LOW Voltage Level 
H = HIGH Voltage Level 
xX = Either HIGH or LOW Voltage Level 


TYPICAL INPUT AND OUTPUT CIRCUITS 


INPUTS EQUIVALENT CIRCUIT OUTPUTS EQUIVALENT CIRCUITS 
OUTPUT HIGH OUTPUT LOW 
Vcc Voc Vee OUT 
16k92 16k82 


6.02 2402 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —-0.5 V to+7.0 V 
*Input Voltage (dc) —0.5 V to +5.5 V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE ect 5 —— 


PART NUMBER TEMPERATURE 


931.24XxM 4.5 V -55°C to 128°C 
93L24XC 4.75 V 5.25 V O’Cto 75°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD LPTTL/MSI * 93L24 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS 


SYMBOL PARAMETER CONDITIONS 


Vec=MIN. loy= -0.4mA(Pin 14), loy= 

-0.36mA (Pin 2&15), Vin=Vip or Vie 

per Truth Table 

Vec = MIN., lo_ = 4.0 mA (Pin 14) 
lIOL = 3.6 mA (Pins 2 & 15) 

VIN = VIH or ViL per Truth Table 

Guaranteed Input HIGH Threshold 

Voltage for All Inputs 

Guaranteed Inout LOW Threshold 

Voltage for All Inputs 

Vcc = MAX., Vin = 0.3 V 

Vcc = MAX., Vin = 2.4 V 

Vcc = MAX., Vip = 5.5 V 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input LOW Current 


Input HIGH Current 


Output Short Circuit Current 
(Note 5) 


Power Supply Current 


Vec = MAX., VouT = OV 


Voc = MAX. 


NOTES: 
The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’ conditions. 

The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 

Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (T, = 25°C) 


LIMITS 
SYMBOL PARAMETER UNITS CONDITIONS 


tPHL (E to A= B) 22 35 ns 
tPLH Data to Output 35 54 ns 
tPHL (Az to A> B) 50 75 ns CL = 15 pF 
tPLH Data to Output 46 70 ns Veco =5.0V 
tPHL (Az to A < B) 51 77 ns 
tPLH Data to Output 65 100 ns 


tPHL (Ag to A= B) 68 102 ns 


SERIAL EXPANSION OF 93L24 FOR LONGER WORD LENGTHS 


Ag Ay A2 Ag Aq Bo By Bp Bg By As Ag A7 Ag Bs Bg Bz Bg Ag Aig 411412 89 Bio B11 Bi2 


AQA, Ap A344 =©B By B29 83 Bg AQAA, A2A34q Bg By B2B3 Bag 
CHE 93124 5-BIT COMPARATOR 
AB AcB A:B 


ORE 93124 5-BiT COMPARATOR 


AQAA] A2A34q Bp B, B2 83 Bg 
OWE 93124 5-BIT COMPARATOR 
—L AB ASB AzB 


ae APB AB AcB 


A>B A<B A=B 


OUTPUTS APPLICABLE TO ENTIRE WORD 


For each additional 93L24 added four extra bits can be accommodated. 


Fig. 1. 
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TTL/MSI 9328 
DUAL 8-BIT SHIFT REGISTER 


DESCRIPTION — The 9328 is a high speed serial storage element providing 16 bits of storage in the LOGIC SYMBOL 
form of two 8-bit registers that will shift at greater than 20 MHz rates. The multi-functional capability 

‘of this device is provided by several features: 1) Additional gating is provided at the input to both shift 13,11 12 
registers so that the input is easily multiplexed between two sources. 2) The clock of each register may 
be provided separately or together. 3) Both the true and complementary outputs are provided from 
each 8-bit register, and both registers may be master cleared from a common input. 


20 MHz SHIFT FREQUENCY 

TWO INPUT MULTIPLEXER PROVIDED AT DATA INPUT OF EACH REGISTER 

GATED CLOCK INPUT CIRCUITRY 

BOTH TRUE AND COMPLEMENTARY OUTPUTS PROVIDED FROM LAST BIT OF EACH 
REGISTER 


e ASYNCHRONOUS MASTER RESET COMMON TO BOTH REGISTERS 
e TYPICAL POWER DISSIPATION OF 300 mW Vcc = Pin 16 
e TTL COMPATIBLE Gnd= Pin 8 
; DIP (TOP VIEW) 
LOADING 
PIN NAMES incites) 
Ds Data Select Input 2 ULL. 
Do, D4 Data Inputs 1 ULL. 
cP Clock (Active HIGH) Going Edge Input 
Common (Pin 9) 3 ULL. & mn 
Separate (Pins 7 and 10) 1.5 ULL. & g 
Master Reset (Active LOW) Input 1 ULL. ra 2 
Q7 Last Stage Output (Note b) 10 ULL. 
07 Complementary Output (Note b) 10 ULL. 
NOTES 


a. 1 Unit Load (U.L.) = 40 “A HIGH/1.6 mA LOW 
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor 


FLATPAK (TOP VIEW) 


D 
m 
ia) 
no 
4 
m 
D 


LOGIC DIAGRAM 


Q Ss Og S Qz 
li if 
OHR Co[%SfoHR CD27 


REGISTER 2 


O = Pin Numbers 
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TTL/MSI ¢ 9328 


FUNCTIONAL DESCRIPTION — The two 8-bit shift registers have a common clock input (pin 9) and separate clock inputs (pins 10 and 7). 
The clocking of each register is controlled by the OR function of the separate and the common clock input. Each register is composed of eight 
clocked RS master/slave flip-flops and a number of gates. The clock OR gate drives the eight clock inputs of the flip-flops in paralle!. When the 
two clock inputs (the separate and the common) to the OR gate are LOW, the slave latches are steady, but data can enter the master latches via 
the R and S input. During the first LOW to HIGH transition of either, or both simultaneously, of the two clock inputs, the data inputs (R and 
S) are inhibited so that a later change in input data will not affect the master; then the now trapped information in the master is transferred to 
the slave. When the transfer is complete, both the master and the slave are steady as long as either or both clock inputs remain HIGH. During 
the HIGH to LOW transition of the last remaining HIGH clock input, the transfer path from master to slave is inhibited first, leaving the slave 
steady in its present state. The data inputs (R and S) are enabled so that new data can enter the master. Either of the clock inputs can be used 
as clock inhibit inputs by applying a logic HIGH signal. Each 8-bit shift register has a two input multiplexer in front of the serial data input. The 
two data inputs Dg and Dj are controlled by the data select input (Dg) following the Boolean expression: 


Serial data in: Sp = DgDg + DsD1 


An asynchronous master reset is provided which, when activated by a LOW logic level, will clear all sixteen stages independently of any other 
input signal. 


TRUTH TABLE 
SHIFT SELECTION 


Dg Do Dy | Q7 (tpg) 


L L x L 
L H Xx H 
H xX L L 
H x H H 


n+8 = Indicates state after eight clock pulse 
L = LOW voltage level 
H = HIGH voltage level 

= Either HIGH or LOW voltage tevel 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) ander Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5V to+7.0V 
*Input Voltage (dc) —0.5V to +5.5V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to+V¢c¢ value 
Output Current (dc) (Output LOW) +30 mA 


*Either input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


* TEMPERATURE 


PART NUMBER 


a 
9328xM “55°C t0 125°C 
9328XC 4.75 V 5.25 V 0°C to 75°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Inforrnation Section for packages available on this product. 
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TTL/MSI ¢ 9328 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless otherwise noted) 


LIMITS | 
SYMBOL PARAMETER UNITS 


TYP. 
MIN. (Note 4) MAX. 


CONDITIONS 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


—1.5 Volts Vcc = MIN., yyy = —12 mA, Ta = 25°C. 
Vcc = @IN, lon =-800nA——OS™” 
“ me Vin = Vins or Viz per Truth Table 
0.2 0.4 Volts Vcc = MIN., lot = 16 mA 
Vin = Vin or Viz per Truth Table 
uA Voc = MAX., Vin = 2.4V 


ara TT: mA Vcc = MAX, Vin=50V 


mA Vcc = MAX., Vin = 0.4V 


VIH Input HIGH Voltage 2.0 Volts 


VIL Input LOW Voltage 


VcD Input Clamp Diode Voltage 


VOH Output HIGH Voltage 


VOL Output LOW Voltage 


NH Input HIGH Current 
MR, Do, D1 

CP (Pins 7 & 10) 

Ds 

CP (Pin 9) 


Input HIGH Current all inputs 


Input LOW Current 
MR, Do, 01 

CP (Pins 7 & 10) 
Ds 

CP (Pin 9) 


res Output Short Circuit Current (Note 5) -20 mA Vcc = MAX., Vout = 0.0V 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

3. The specified LIMITS represent the ‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25° C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (T, = 25°C) 


LIMITS 
PARAMETER UNITS 


a 
[Turn On Day Crock Ouwar fT 
ae Ee 


ML 


SYMBOL TEST CONDITIONS 


Turn On Delay Master Reset to 
Q Output 


Shift Right Frequency 


PARAMETER 


Clock Pulse Width = | 7 |. | 
Master Reset Pulse Width with 30 - 
Clock HIGH Fig. 2 
Master Reset Pulse Width 
; 24 ns Vcc = 5.0 V 
with Clock LOW 


— 


[Setup Time Datevo Cock ——~+t_30 +0 
[Hold Time Data to Clock ———Si«dE~SCi dS 


Recovery Time Master Reset to Clock 


SET-UP TIME (t,) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock transi- 
tion from LOW to HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (th) is defined as the minimurn time following the clock transition from LOW to HIGH that the logic level must be maintained at 
the input in order. to insure continued recognition. A negative Hold Time indicates that the correct logic level may be released prior to the clock 
transition from LOW to HIGH and still be recognized. 


RECOVERY TIME (treg) is defined as the minimum time required between the end of the reset pulse and the clock transition from LOW to 
HIGH in order to recognize and transfer HIGH Data to the Q outputs. 
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GP 


TTL/MSI « 9328 


SWITCHING WAVEFORMS 


CLOCK TO OUTPUT DELAYS AND MINIMUM CLOCK PULSE WIDTH 


OTHER CONDITIONS: Q7 is connected to Dy. Other clock is LOW. 


Fig. 1 


MASTER RESET TO OUTPUT TURN ON DELAY AND MINIMUM MASTER RESET PULSE WIDTHS 


NWIVNIDNIVDI VDI NIN DP HS 


t tre 
=I "ewer Cee el ne ‘ 


—-| img See [terra 


Q7 — ee eS ee ee ee Fe XSF Ore Oe rnwvlrowwr* —_ —-———_—- — 


OTHER CONDITIONS: Ds, Dy, Dg are HIGH. Other clock input is LOW. 


Fig. 2 


SET-UP TIME (t,) AND HOLD TIME (t,) FOR DATA INPUTS 


HNN 
em 7 ee 


NOTE: The shaded areas indicate when the input is permitted to change for predictable output performance. 


OTHER CONDITIONS: MR = HIGH, other clock input is LOW. 


Fig. 3 
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LPTTL/MSI 93L28 
LOW POWER DUAL 8-BIT SHIFT REGISTER 


DESCRIPTION — The LPTTL/MSI 93L28 is a medium speed Serial Storage Element providing six- 
teen bits of storage in the form of two 8-bit registers that will shift at greater than 5 MHz rates. The 
multi-functional capability of this device is provided by several features: 1) Additional gating is at the 
input to both shift registers so that the input is easily multiplexed between two sources. 2) The clock 
of each register may be provided separately or together. 3) Both the true and complementary outputs 
are provided from each 8-bit register, and both registers may be master reset from a common input. 


LOGIC SYMBOL 


13°11 «12 


e 10MHz TYPICAL SHIFT FREQUENCY 

e TWO-INPUT MULTIPLEXER PROVIDED AT DATA INPUT OF EACH REGISTER 

¢ GATED CLOCK INPUT CIRCUITRY 

e BOTH TRUE AND COMPLEMENTARY OUTPUTS PROVIDED FROM LAST BIT OF EACH 

REGISTER 

e ASYNCHRONOUS MASTER RESET COMMON TO BOTH REGISTERS Vec = PIN 16 

e TYPICAL POWER DISSIPATION OF 80 mW SN ON 

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS CONNECTION DIAGRAMS 

e ALL CERAMIC “HERMETIC” 16-LEAD DUAL IN-LINE AND FLAT PACKAGES DIP (TOP VIEW) 

e TTL COMPATIBLE 

PIN NAMES . LOADING 

Ds Data Select Input es » 

Do, Dy Data Inputs 0.5 U.L.| 0.25 ULL. 7 9 

cP Clock (Active HIGH Going Edge) Input z 
Common 1.5 U.L.) 0.75 ULL. “ ~ 
Separate 0.75 U.L.J0.375 ULL. 

MR Master Reset (Active LOW) Input 0.5 U.L.} 0.25 ULL. 

Q7 Last Stage Output 8.0U.L.} 2.0 U.L. 

Q7 Complementary Output 8.0U.L.1 2.0 ULL. 


1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 


FLATPAK (TOP VIEW) 


REGISTER 2 
| WaLSI938 


O = PIN NUMBERS 
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FAIRCHILD LPTTL/MSI e 93L28 


FUNCTIONAL DESCRIPTION — The two 8-bit shift registers have a common clock input (pin 9) and separate clock inputs (pins 10 & 7). The 
clocking of each register is controlled by the OR function of the separate and the common clock input. Each register is composed of eight 
clocked RS master/slave flip-flops and a number of gates. The clock OR gate drives the eight clock inputs of the flip-flops in parallel. When the 
two clock inputs (the separate and the common) to the OR gate are LOW, the slave latches are steady, but data can enter the master latches 
via the R and S input. During the first LOW to HIGH transition of either or both of the two clock inputs, the data inputs (R and S) are inhibited 
so that a later change in input data will not affect the master. The now trapped information in the master is transferred to the slave. When the 
transfer is complete, both the master and the slave are steady as long as either or both clock inputs remain HIGH. During the HIGH to LOW 
transition of the last remaining high clock input, the transfer path from master to slave is inhibited first, leaving the slave steady in its present 
state. The data inputs (R and S) are enabled so that new data can enter the master. Either of the clock inputs can be used as clock inhibit inputs 
by applying a logic HIGH signal. Each 8-bit shift register has a two-input multiplexer in front of the serial data input. The two data inputs Dg 
and Dj are controlled by the data select input Ds following the Boolean expression: 


Serial data in: Sp = DgDg + DgD}. 


An asynchronous master reset is provided which, when activated by a LOW logic level, will clear all sixteen stages independently of any other 
input signal. 


TRUTH TABLE 


SHIFT SELECTION 


L 


H 
L 
H 


n+8 = indicates state after eight clock pulse 
L = LOW voltage level 

H = HIGH voltage level 

X = Either HIGH or LOW voltage level 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5 V to+7.0V 
*input Voltage (dc) -0.5V to t+5.5V 
*(nput Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 V to+Vcc value 
Output Current (dc) (Output LOW) +30 MA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 
MI 


4.75V 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBER TEMPERATURE 


93L28XM 
93L28XC 


-55°C to 125°C 
O°C to 75°C 


5.0V 
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FAIRCHILD LPTTL/MSI e 93L28 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


SYMBOL PARAMETER TYP. 


UNITS CONDITIONS 


MIN. (Note 4) MAX. 
VOH Output HIGH Voltage Volts Vee: MINION = "ose: 
Vin = Vin or Viz per Truth Table 
VOL Output LOW Voitage 63: | More || oe OES eae 
3 Vin = Vin or Vic per Truth Table 
ViH Input HIGH Voltage Guaranteed Input HIGH Voltage For All Inputs 
VIL Guaranteed Input LOW Voltage For All Inputs 
tie Input LOW Current Vec = MAX., Vin = 0.3 V 
MR, Do & Dy 
CP (Pins 7 & 10) 
Ds 
CP (Pin 9) 
NH Input HIGH Current Vcc = MAX., Vin = 2.4 V 
MR, Dg & Dy 
CP (Pins 7 & 10) 
Ds 
CP (Pin 9) 
Input HIGH Current Vcc = MAX., Vin = 5.5 V - 
Isc (Note 5) Output Short Circuit Current Vcc = MAX., VouT = 0.0 V 
Icc Power Supply Current Vcc = MAX. 
NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detaited Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 

temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 

system operating ranges. 

Typical limits are at Vcc = 5.0 V, 25° C, and maximum loading. 

Not more than one output should be shorted at a time. 


as 


SWITCHING CHARACTERISTICS (T, = 25°C) 


feu (G7 BOP) | Tun-OF Osley lookout) faa 
tout (G78 G7) | Turn Belay (lock io output) [55 a0 | 
ieni me 


SWITCHING SET-UP REQUIREMENTS (T, = 25°C) 
SYMBOL PARAMETER 
tpyy CP Min. Clock Pulse Width 
Min. Master Reset Pulse Width with 
Clock HIGH _ 


CONDITIONS 


Veco =5.0V,Cy_ =15pF Fig. 1 


Vcc = 5.0V, Cy = 15pF, 


CONDITIONS 
Voc = 5.0V, Cy = 15pF 


tpy MR (CPH) Vec = 5.0V, Cy = 15pF 


Vcc = 5.0V, CL = 15pF 


NOTE: Q7 is connected to Dy. Other clock is grounded, 


Fig. 1 
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TTL/MSI 9334 
8-BIT ADDRESSABLE LATCH 


DESCRIPTION — The TTL/MSI 9334 is a high speed 8-Bit Addressable Latch designed for general 
purpose storage applications in digital systems. It is a multifunctional device capable of storing single 
line data in eight addressable latches, and being a one-of-eight decoder and demultiplexer with active 
level HIGH outputs. The device also incorporates an active level LOW common clear for resetting 
all latches, as well as, an active level LOW enable. The 9334 is compatible with all members of 
Fairchild’'s TTL family. 


LOGIC SYMBOL 


Ag Ay Ag 
9334 


Qp Q; Ay Az Ag Ag Ag QZ 


@® SERIAL TO PARALLEL CAPABILITY 
e 8-BITS OF STORAGE WITH OUTPUT OF EACH BIT AVAILABLE 
e RANDOM (ADDRESSABLE) DATA ENTRY 
® ACTIVE HIGH DEMULTIPLEXING OR DECODING CAPABILITY Voc = Pin 16 
@ EASILY EXPANDABLE GND = Pin8 
e COMMON CLEAR aa 
: ala ed i olara LIMIT HIGH SPEED TERMINATION EFFECTS CONNECTION DIAGRAMS 
DIP (TOP VIEW) 
PIN NAMES LOADING 
(Note a) 

Ao, Ay : Ad Address Inputs 1 ULL. 

D Data Input 1U.L. 

E Enable (Active LOW) Input #.5 ULL. 

Cc Clear (Active LOW) Input 1 ULL. 

Qo to Q7 Parallel Latch Outputs (Note b) 6 ULL. 
NOTES: 


a. 1 Unit Load (U.L.) = 40 WA HIGH/1.6 mA LOW 
b. 6 U.L. is the output LOW drive factor and 18 U.L. is the output HIGH drive factor. 


LOGIC DIAGRAM FLATPAK (TOP VIEW) 


O = PIN NUMBERS 


8-138 


FAIRCHILD TTL/MSI e 9334 


FUNCTIONAL DESCRIPTION  — _ The TTL/MS! 9334 has four modes of operation which are shown in the mode selection table. In the 
addressable latch mode, data on the data line (D) is written into the addressed latch. The addressed latch will follow the data input with all non- 


addressed latches remaining in their previous states. In the memory mode, all latches remain in their previous state and are unaffected by the 
data or address inputs. 


In the one-of-eight decoding or demultiplexing mode, the addressed output will follow the state of the D input with all other outputs in the 
LOW state. In the clear mode all outputs are LOW and unaffected by the address and data inputs. 


When operating the 9334 as an addressable latch, changing more than one bit of the address could impose a transient wrong address. Therefore, 
this should only be done while in the memory mode. 


The truth table below summarizes the operations of the 9334. 


MODE SELECTION TRUTH TABLE 


PRESENT OUTPUT STATES 


MODE Cc 


Q3 Q4 -O5 Qg MODE 


Addressable Latch CLEAR 
Memory 


DEMULTIPLEX 
Active HIGH Eight-Channel Demultiplexer : 
Clear 


MEMORY 


ADDRESSABLE 


LATCH 


X = Don't Care Condition 

L = LOW Voltage Level 

H = HIGH Voltage Level 
Qy-1 = Previous Output State 


TYPICAL INPUT AND OUTPUT CIRCUITS 


INPUTS EQUIVALENT CIRCUIT OUTPUTS EQUIVALENT CIRCUIT 


Veco 


OUTPUT 


INPUT CURRENT OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE 
INPUT VOLTAGE (OUTPUT HIGH) (OUTPUT LOW) 


Vin, 7 INPUT CURRENT - mA 
lgyy ~ OUTPUT CURRENT - mA 


lyr 7 OUTPUT CURRENT - mA 


0 1.0 2. 


i) 1,0 3,0 5.0 
Viqy 7 INPUT VOLTAGE ~ VOLTS 


1.5 
Vout ~ OUTPUT VOLTAGE - VOLTS 


Vout ~ OUTPUT VOLTAGE - VOLTS 
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FAIRCHILD TTL/MSI « 9334 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
-65°C to + 150°C 


Storage Temperature 


Temperature (Ambient) Under Bias -55°C to+ 125°C 


Vcc Pin Potential to Ground Pin -0.5 V to+ 7.0 V 
*Input Voltage (dc) -0.5Vto+5.5V 
*Input Current (dc) -30 mA to+5.0mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to + Vcc value 

Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (V¢c) 


PART NUMBER TEMPERATURE 


MIN. TYP. 


9334XM 
9334XC 


5.5 V —55°C to 125°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


0°C to 75°C 


hb 

oO 

< 

on 

r) 

< 
4 
> 
a 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
TYP. MAX. UNITS CONDITIONS 


(Note 4) 


SYMBOL PARAMETER 


VOH Output HIGH Voltage 


N 
ff 


Volts Vcc = MIN., loH = -720 uA 


VIN = Vig or Vi_ per Truth Table 
VOL Output LOW Voltage 


VIH Input HIGH Level 


VIL Input LOW Level 


Vcp Input Clamp Diode Voltage 


Whe Input LOW Current 
Ag, Ai, A2,0,C 
E 


tH Input HIGH Current 
Ag, Ai, A2,D,C 
E 


Volts Vcc =MIN., lo_L =9.6 mA 
Vin = Vin or Vic per Truth Table 


Volts Guaranteed Input Logical HIGH 
Voltage for all Inputs 


(=) 
NO 


Volts Guaranteed Input Logical LOW 
Voltage for all Inputs 


‘ ie 


Volts Vec=MIN., iy = -12 mA, Ta = 25°C 
mA Vcc = MAX., Vin = 0.4 V 


Vcc = MAX., Vin = 2.4 V 


Input HIGH Current 


Vcc = MAX., Vi = 5.5 V 
Vcc = MAX., Vout = 0.0 V 


mA Vcc = MAX. 


Isc Output Short Circuit Current 
(Note 5) 


lcc Power Supply Current Ey 


NOTES: 

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A.copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘’worst case’’ conditions. 

(3) The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the tempera- 


ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system oper- 
ating ranges. 
(4) Typical limits are at Veco = 5.0V, 25°C, and max. loading. 
Not more than one output should be shorted at a time. 
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FAIRCHILD TT&/MSI « 9334 


SWITCHING CHARACTERISTICS (Ta = 25°C) 


PARAMETER 
Turn-Off Delay Enable to Output 
Turn-On Delay Enable to Output 
Turn-Off Delay Data to Output 28 35 
Turn-On Delay Data to Output 16 24 


LIMITS 


SYMBOL CONDITIONS 


Vcc = 5.0 V, Cy = 15 pF 
Fig. 1 
~ Vee = 5.0 V, CL = 15 pF 
Fig. 2 
Vec = 5.0 V, Cy = 15 pF 
Fig. 3 
“Vcc = 5.0 V, CL = 15 pF 
Fig. 5 


TPHL 


Turn-Off Delay Address to Output 
Turn-On Delay Address to Output 
Turn-On Delay Clear to Output 


SWITCHING SET-UP REQUIREMENTS (Ta = 25°C) 


PARAMETER 


LIMITS 


SYMBOL CONDITIONS 
Set-up Time HIGH Data to Enable 20 13 
Hold Time HIGH Data to Enable ¢) -10 Vcc =5.0V 
Set-up Time LOW Data to Enable 17 10 ns Fig. 4 
Hold Time LOW Data to Enable Oo -13 ns 
= Set-up Time Address to Enable Vcc =5.0V 
ts (A-E) ns ‘ 
(See Note 6) Pig. 6 
Enable Pulse Width 17 ns Vcc =5.0V 
Fig. 1 


NOTES: 


(6) The Address to Enable Set-up Time is the time before the HIGH to LOW Enable transition that the Address must be stable so that the cor- 
rect latch is addressed and the other latches are not affected. 


(7) The shaded areas indicate when the inputs are permitted to change for predictable output performance. 


Fig. 1 TURN-ON & TURN-OFF DELAYS ENABLE TO OUTPUT Fig. 4 SET-UP AND HOLD TIME DATA TO ENABLE 
AND ENABLE PULSE WIDTH 


—_> 


| -—--— 
—| PHL [— ——e| 'PLH |¢—- 
Q 1.5V 
OTHER CONDITIONS: =H, A =STABLE OTHER CONDITIONS: € =H, A = STABLE 
Fig. 2 TURN-ON & TURN-OFF DELAYS DATA TO OUTPUT Fig.5 TURN-ON DELAY CLEAR TO OUTPUT 
) a as ee c 15V 
os | —'PLH Bs < PHL 
OTHER CONDITIONS: E=L,C =H, A =STABLE OTHER CONDITIONS: E =H 
Fig. 3 TURN-ON & TURN-OFF DELAYS ADDRESS TO OUTPUT Fig.6 SET-UP TIME ADDRESS TO ENABLE (SEE NOTES 6 & 7) 
A, 15V 
| . | A UK STABLE ADDRESS 
A 15V ars 
-- —'PHL = — PL K 
Q, tov 
OTHER CONDITIONS: E=L,C=L,D=H OTHER CONDITIONS: C=H 
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TTL/MSI 9338 


8-BIT MULTIPLE PORT REGISTER 


DESCRIPTION — The TTL/MSI 9338 is an 8-Bit Multiple Port Register designed for high speed 


random access memory applications where the ability to simultaneously read and write is desirable. 


A common use would be as a register bank in a three address computer. Data can be written into 
any one of the eight bits and read from any two of the eight bits simultaneously. The circuit uses 
TTL ‘technology and is compatible with all members of Fairchild’s TTL family. 


@¢ MASTER/SLAVE OPERATION PERMITTING SIMULTANEOUS WRITE/READ WITHOUT 
RACE PROBLEMS 

@ SIMULTANEOUSLY READ TWO BITS AND WRITE ONE BIT IN ANY ONE OF EIGHT BIT 
POSITIONS 


e READILY EXPANDABLE TO ALLOW FOR LARGER WORD SIZES 

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

® ALL CERAMIC “HERMETIC” 16 LEAD DUAL IN-LINE AND FLATPAKS 

e TTL COMPATIBLE 

PIN NAMES = aie 
(Note a) 

Ao. A1, A2 Write Address Inputs 2/3 U.L. 

Da Data Input 2/3 ULL. 

Bo, By, Ba B Read Address Inputs 2/3 U.L. 

ZB B Output (Note b) 10 ULL. 

Co, C1, Co C Read Address Inputs 2/3 U.L. 

Zc C Output (Note b) 10 ULL. 

CP Clock Pulse Input 2/3 ULL. 

SLE Slave Enable (Active LOW) Input 2/3 ULL. 

NOTES: 


a. 1 Unit Load (U.L.) = 40 WA HIGH/1.6 mA LOW. 
b. 10 U.L, is the output LOW drive factor and 20 U.L. is the output HIGH drive factor. 


LOGIC DIAGRAM 


@ a 
scare 

(4 4; -D- 

(5) Ao [>o 


@ ==:===<anane 


O©O=PIN NUMBERS 
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LOGIC SYMBOL 


Vcc = Pin 16 
GND = Pin8 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


FLATPAK (TOP VIEW) 


FAIRCHILD TTL/MSI « 9338 


FUNCTIONAL DESCRIPTION — The 9338 8-bit multiple port register may be considered as a 1-bit slice of eight high speed working registers. 
Data may be written into any one of eight storage !ocations and read out from any two of the eight storage locations simultaneously. Master/ 
slave operation eliminates all race problems associated with simultaneous writing in and reading from the same location. 


The timing of this data transfer is similar to that of a standard master/slave flip-flop. While the clock is LOW the slaves are held steady, but the 
information on the D (data) input is permitted to enter the selected master. The next clock transition from LOW to HIGH locks the masters in 
their present states making them insensitive to the D input and write address. inputs. This rising clock edge also connects each of the two slaves 
to the selected masters causing their contents to be reflected on the outputs. Outputs change, therefore, following the LOW to HIGH transition 
of the clock as on almost all Fairchild TTL/MSI devices and TTL flip-flops. 


The Slave Enable (SLE) input may be used to defeat the master/slave operation. If the Slave Enable (SLE) line is held LOW, the slaves are con- 
tinuously enabled allowing immediate transfer of information from the selected masters to the outputs. 


TYPICAL INPUT AND OUTPUT CIRCUITS 


INPUT EQUIVALENT CIRCUIT OUTPUT EQUIVALENT CIRCUIT 


Voc 
6.0k2 


INPUT 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


INPUT CURRENT VERSUS INPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT VOLTAGE INPUT VOLTAGE OUTPUT VOLTAGE Zp AND Zc 
Da A2 Ai Ag C2 C1 Cg Bz Bz Bg CP SLE (LOW STATE) 
0 
1.0 

C4 < < 

: 7 fa 

Z 20 z £ 

S 5 = 

2° 2 a 

: -4,0 i = 

dae BT 0 +1.0 +2.0 0 02 Oud 0.6 0.8 1.0 
Vy> INPUT VOLTAGE - VOLTS Vy 7 INPUT VOLTAGE ~ VOLTS Voyr * OUTPUT VOLTAGE - VOLTS 
Fig. 1 Fig. 2 Fig. 3 
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 Vto +7.0 V 
*Input Voltage (dc) ~0.5 V to +5.5 V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5Vto+Vcc 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
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FAIRCHILD TTL/MSI « 9338 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 
PART NUMBER TEMPERATURE 


9338XM -55°C to +125°C 
9338XC : . i O°C to 75°C 


X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 
LIMITS 
MAX. | UNITS CONDITIONS 


ViH Input HIGH Voltage Volts Guaranteed Input HIGH Voltage for all Inputs 
VIL Input LOW Voltage Volts Guaranteed Input LOW Voltage for all Inputs 
Vep Input Clamp Diode Voltage : Volts Voc =MIN., ly = -12MA, Ta = 25°C 


Vcc = MIN., IoH = -0.8mA 
Vin = ViH 

Vec =MIN., lot = 16mMA 
Vin = Vin 

Voc = MAX., Vin = 2.4 V 
Vcc = MAX., Vin = 5.5 V 


Vcc = MAX., Vin = 0.4 V 


VOH 4 Volts 


VOL 


3 


Input LOW Current 


Output Short Circuit 
Current (Note 5) me 


Power Supply Current 85 


3 


Vcc = MAX., VouUT =0 V 


3 


3 
bP; P| >| > 


Vcc = MAX. 


NOTES: 

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

(3) The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’ values normally occur at the tempera- 
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

(4) Typical limits are at Vcc = 5.0 V, 25°C, and maximum toading. 

(5) Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Ta, = 25°C) 


LIMITS 
oie a eee ae 


Turn-Off Delay Address to Output oss 
See Fig. 6 
Turn-On Delay Address to Output 


. TYP. MAX. 
13 25 40 
18 27 35 
Turn-Off Delay Data to Output 25 33 45 ; 
See Fig. 5 
Turn-On Delay Data to Output 25 37 50 
Turn-Off Delay Clock to Output 18 26 35 ns ; 
See Fig. 4 
Turn-On Delay Clock to Output 13 21 30 ns 
SWITCHING SET-UP REQUIREMENTS (Ta = 25°C) 


SYMBOL PARAMETER CONDITIONS 
ts“H" Set-up Teme HIGH Data to Clock 20 14 

th'’H”’ Hold Time HIGH Data to Clock 

t."L" Set-up Time LOW Data to Clock 

th“L” Hold Time LOW Data to Clock 

ts(A) Set-up Time (A) Address to Clock 

th (A) Hold Time (A) Address to Clock 


See Fig. 4 


tcp "L” Clock LOW Time Required to Write 


tcp "“H” Clock HIGH Time Required to Read See Fig. 8 
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FAIRCHILD TTL/MSI ¢ 9338 


SWITCHING WAVEFORMS 


I 


MW 


AX 


\/ 
i) 


YY YYYYXYYY XXX KKK) Le RIT a it 
es ES a 
ene ea i 


CLOCK TO 
OUTPUT 


OUTPUT RESPONSE 
2g OR Zc 


The crosshatched areas of the input waveforms indicate when inputs are permitted to change. The crosshatched areas on the output response 
waveforms indicate minimum and maximum propagation delays. 


Fig. 4 DATA AND WRITE ADDRESS SETUP TIMES; READ TIME (CLOCK PULSE TO OUTPUT) 


1sv lf READ | 


—J-— FF? —%— REA 
READ ADDRESS | pe . 


Bo, By.B | 
ORE, Ey. %o | lt 
capa ne pe PHL 


OUTPUT (Cond 2) 
Zp OR Ze 


OUTPUT (Cond 3) 
tpt (MAX)—go{ Zp OR Zc 


OTHER CONDITIONS 


1. CP = LOW 
> SLE=Low OTHER CONDITIONS Master FF O= L 


3. Aa, Ay, Ag = Ba, By, Bo = C2, C1, Co 1. CP = HIGH 3. Master FF 7=L 
ere ie : 2. Master FF 7 =H Master FF 0=H 


Fig.5 tp_y/tpyH_ (DATA INPUT TO OUTPUT) Fig. 6 tp) 4/tpy,. (READ ADDRESS TO OUTPUT) 


DATA IN 
CLOCK i eecers eee a is PARI eas cE CLOCK PULSE y-N yy 
teprH [=| Jf tce sn 
Z RESPONSE { \ Z RESPONSE rae, 
(FOR MAX. tep,) (FOR MAX. tepy) 
OTHER CONDITIONS OTHER CONDITIONS 


1. SLE = LOW 1. SLE = HIGH 
2. A2, At, Ag = Ba, B1, Bg = C2, C1, Co 2. Az, At, Ag = Ba, B1, Bo = Cg, C1, C2 


Fig. 7 tcp. (CLOCK LOW TIME REQUIRED TO WRITE) Fig. 8 tcp (CLOCK HIGH TIME REQUIRED TO READ) 


DEFINITION OF TERMS 


DATA SET UP TIME (ts) — Is defined as the time required for a HIGH (ts ‘’H’’) or a LOW (t, “’L’’) logic level to be present at the data input 
prior to the clock transition from LOW to HIGH, in order for the master to recognize and store the new data. 

top “L" (CLOCK LOW TIME REQUIRED TO WRITE) — This parameter is defined as the minimum LOW clock pulse width required to write 
information into the master. 

tcp “H'’ (CLOCK HIGH TIME REQUIRED TO READ) — This parameter is defined as the minimum HIGH clock pulse width required to store 
information in the slaves. 

WRITE ADDRESS SET-UP TIME t,(A) — Is the time required for the write address to be present before the HIGH to LOW clock transition so 
that the correct master is addressed and other masters are not disturbed. When writing data into the 9338, the write address inputs should be 
stable at t,(A) before the HIGH to LOW transition of the clock and while the clock is LOW but they may change simultaneously with the 
LOW to HIGH clock transition. 

HOLD TIME (tp) is defined as the minimum time following the clock transition from LOW to HIGH that the logic level must be maintained at 
the input in order to insure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to the 
clock transition from LOW to HIGH and still be recognized. 
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FAIRCHILD TTL/MSI e 9338 


TYPICAL SWITCHING CHARACTERISTICS 


DATA SETUP TIME WRITE ADDRESS SETUP TIME READ TIME VERSUS 
VERSUS VERSUS AMBIENT TEMPERATURE 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE (CLOCK TO OUTPUT) 
20 FCG 50V 
#5 e 2 
5 j j 
3 3 3 
3 10 3 g 
$ : Z 
Fd @ 4 
a 656.0 a - a 
: 
Ty — AMBIENT TEMPERATURE — °C Ta AMBIENT TEMPERATURE - C Ta — AMBIENT TEMPERATURE - C 
DELAY TIME VERSUS READ TIME VERSUS CLOCK TIME REQUIRED 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE TO READ OR WRITE VERSUS 
(Da TO Zp OR Zc) (B OR C TO OUTPUT) AMBIENT TEMPERATURE 
: : 4 
q ) 3 
g 5 5 
5 : : 


© Ta, — AMBIENT TEMPERATURE — "C 
Ta, — AMBIENT TEMPERATURE Cc Ty — AMBIENT TEMPERATURE - “C A 


APPLICATIONS 
D, Dy 
CLOCK i ai 
a INPUT ie |p ee 
SELECT Cae 2 eer 0 eee 


9338 
8 8-BIT 
8) MULTIPLE 
Be PORT 
REGISTER 


8-BIT 
8, MULTIPLE 
8 PORT 

REGISTER 


7] 
OUTPUT at 
SELECT ‘| ae one ee 
OUTPUT i es ee ee Se ae 
SELECT Ce (En ey Le 
Ba, Bp Ca Ch 
B WORD Cc WORD 


Fig. 9 PARALLEL EXPANSION 


One 9338 is needed for each bit of the required word length. The read and write input lines should be connected in common on all of the 
devices. This register configuration provides two words of n-bits each at one time as is illustrated above, where n devices are connected in 
parallel. 
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TTL/MSI! 93339 
8-BIT EDGE TRIGGERED MULTIPLE PORT REGISTER 


DESCRIPTION — The TTL/MS! 93839 is an 8-bit, edge triggered, multiple port register designed with the super high speed Schottky-barrier diode 
clamp circuit. It is organized as a 1-bit slice of eight storage registers for use as accumulators, data registers, or scratch pad memory. It is primarily inten- 
ded to be used with an arithmetic logic unit (ALU) such as the 93S41/74S181 to provide very high speed arithmetic operations. 


The 93839 is essentially an 8-bit register having one input data line and three output ports. Data can be written into any one of eight locations, 
selected by address lines AQ thru A2. Because of the master/stave design, the previous data can be read out of that same location simultaneously on 
output ZA. In addition data can be read out from any other location on output ZB, under control of the second output multiplexer, addressed by 
Bo thru B2. Individual multiplexer enable controls to the ZA and ZB outputs allow for easy expansion to more than eight registers. A separate Zo 
output is provided which continuously displays the contents of location 0, which can be used as a P register. 


The 93S39 features edge triggered inputs on the write enable, data, and write address lines, which respond only to the LOW to HIGH transition of the 
clock. This insures the longest possible time for propagation of signals through external combinatorial logic, as the stability of the input address, the 
new data, and the write enable must be controlled only within the set-up time requirements of the rising edge of the clock, The outputs ZA and ZB 
are asynchronous, depending only on the delay of the multiplexer address and enable controls. The output enables are designed to permit OR-tying 
the outputs for easy expansion to more than eight registers. 


e THE WRITE CONTROLS (WRITE ENABLE, WRITE ADDRESS, AND DATA) ARE EDGE TRIGGERED—RESPONDING ONLY TO THE 
POSITIVE TRANSITION OF THE CLOCK PULSE 


e SCHOTTKY-BARRIER DIODE DESIGN FOR SUPER HIGH SPEED OPERATION 

® ASYCHRONOUS CONTROL OF OUTPUT DATA MULTIPLEXERS 

e OUTPUT MULTIPLEXER DESIGN PROVIDES FOR EASY REGISTER EXPANSION 

@ CONTINUOUS OUTPUT FROM BIT LOCATION “000’’ FOR MEMORY ADDRESS REGISTER APPLICATIONS 

PIN NAMES 

Ag, Ay, A2 Write Address and ‘‘A”’ Multiplexer Address Inputs WE Write Enable Input 

Ea “A” Multiplexer Enable (Active LOW) Input CP Clock Pulse (Active HIGH going edge) Input 
Bo, B1, B2 “B’' Multiplexer Address Inputs Zo Output from Bit Location ‘‘000” 

Ep “B" Multiplexer Enable (Active LOW) Input ZA Output from “A” Multiplexer 

D Data Input ZB Output from ‘B" Multiplexer 


LOGIC SYMBOL 


LOGIC DIAGRAM 


CLOCK PULSE ENABLE INPUT 
TO MASTER 
AND SLAVE 

LATCHES 


MASTER 
LATCHES 


2 1 15 9 10 11 


SLAVE 
LATCHES 


Vcc = Pin 16 
Gnd =Pin 8 
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TTL/MSI 9340 
4-BIT ARITHMETIC LOGIC UNIT WITH. CARRY LOOKAHEAD 


DESCRIPTION — The 9340 is a TTL/MSI! high speed Arithmetic Logic Unit with full on chip carry 
lookahead circuitry, It can perform the arithmetic operations add or subtract in parallel, or either of 
six logic functions on two 4-bit binary words. The internal carry lookahead provides either a ripple 
carry output or carry lookahead outputs. An internal carry input network accepts carry lookahead 
outputs from up to three other packages producing a 16-bit full carry lookahead ALU without 
additional gates, Ripple carries can be used between additional blocks of 12 bits to further expand the 
word length. A low power version of the 9340 is available as the 93L40, dissipating only 110 mW. 


e MULTIFUNCTION CAPABILITY 
Two Arithmetic Operations — Add, Subtract 
Six Logic Functions — A Ex or B, A and B, Plus Four Others 


LOGIC SYMBOL 


e ADD TWO 4-BIT WORDS IN 23 ns TYPICAL 

e SUBTRACT TWO 4-BIT WORDS IN 28 ns 

@ LOOKAHEAD CARRY INPUT AND OUTPUT NETWORKS ON CHIP 

e EASILY EXPANDABLE TO LONGER WORD LENGTHS ; 

© TYPICAL POWER DISSIPATION OF 425 mW AS ae 

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

e TTL COMPATIBLE CONNECTION DIAGRAMS 
LOADING DIP (TOP VIEW) 

PIN NAMES (Note a) 

Ao to A3, Bo toB3 Operand Active LOW Inputs 3 ULL. 

So, $1 Mode Select Inputs 1 ULL. 

CG Active LOW Carry Generate Input from immediately preceding stage 3 U.L. 

CP4 Active LOW Carry Propagate Input from immediately preceding stage 1 U.L. 

CG? Active LOW Carry Generate Input from second preceding stage 2 ULL. 

CP> Active LOW Carry Propagate Input from second preceding stage 1 ULL. 

CG3 Active LOW Carry Generate Input from third preceding stage 1 ULL. 

COE Carry Out Enable Input 1.5 U.L. 

Fo, F1, F2, F3 Function (Active LOW) Outputs (Note b) 10 ULL. 

CO/EG Carry Out/Carry Generate (Active LOW) Output (Note b) 10 ULL. 

cP Carry Propagate (Active LOW) Output (Note b) 10 ULL. 


Notes: a. 1 Unit Load (U.L.) = 40uA HIGH/1.6mA LOW 
b, 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor. 


LOGICDIAGRAM ggg gg FLATPAK (TOP VIEW) 
, | > ne 
[EQS | U ice ar} Ae 
It I ea Seat 
HEHE im il 
Ie UJ : a GUO eles) e YY oy 


@ C6, 
a. Y OL 
@Rr l e inp gern 
a isi te | 
@ Gs 1 : gem BP 
® =i. 
® Sy > sje 

Vy, 


O = PIN NUMBERS 
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FAIRCHILD TTL/MSI e 9340 


FUNCTIONAL DESCRIPTION — The 9340 accepts two 4-bit words, Ag, A1, A2, A3 (Ag.3) and Bo, B1, B2, B3 (Bo.3), and produces a 4-bit 
output, Fo, Fy, F2, F3 (Fo.3). The output function is determined by the states on the control lines So and S1. The inputs and outputs of the 
9340 may be considered to be active level LOW or active level HIGH. Logic equivalents for four representations of the 9340 are shown in 
Figure 1a, b, c, and d. 

The add and subtract operations are performed on the entire word, with carries or borrows propagated between bits of different weight. The 
arithmetic may be performed in 1’s complement, 2’s complement, or sign-magnitude notation. In the logic modes, carries are inhibited and the 
device acts like four gates of the type shown in Figure 1. 

To achieve high speed operation, the 9340 is designed to be used in a carry lookahead system. Full carry lookahead is used inside the device to 
propagate carries between bits. Carry lookahead functions over the 4-bit block are available as outputs. These outputs are labeled CO/CG (Carry 
Out/Carry Generate) and cP (Carry Propagate) on the logic symbol. The carry in to the device is formed from a set of Carry Generate and 
Carry Propagate inputs (equation 1) so that three 9340's can be interconnected without any additional gates to form a 12-bit full carry 
lookahead ALU with a carry in. The pin labeled COE (Carry Out Enable) controls the CO/CG output according to equation 2. When COE is 
HIGH, CO/CG becomes a Carry Out which can be used to ripple carries between blocks of 12 bits. The CG, input can be used for a ripple 
carry input, since this signal is sufficient to produce a carry in. 


EQUATION: 
(1) (CGq) + (CP4) (CGQ) + (CP4) (CP2) (CG3) = Cin (internal) 
(2) CO/CG = (CG) + (CP) (Cin) (COE) 


Fig. 1-FUNCTION TABLES FOR LOGIC EQUIVALENTS OF THE 9340 


Note that when the input operants are defined as active HIGH, the carry lookahead inputs and outputs are not formally carry generate and 
carry propagate. Consequently, these pins have been relabeled CX and CY in the active HIGH cases. However, the signals are connected in the 
same manner as CG and CP. 


ACTIVE LOW OPERANDS ACTIVE HIGH OPERANDS 


A,B, AgBo A383 COE 


LOGIC UNI 
WITH CARRY WITH CARRY 
LOOKAHEAD LOOKAHEAD 


9340 9340 
4-BIT ARITHMETIC 4-BIT ARITHMETIC 
NIT LOGIC UNIT 


Fy Fo F3 


Vec = Pin 24 Vec = Pin 24 
Gnd = Pin 12 Gnd = Pin 12 


CONTROL CONTROL ee : _ 
INPUTS OPERATION EQUIVALENT LOGIC INPUTS OPERATION EQUIVALENT LOGIC 
Se SSP || oe SS 

Cac 


8-149 


FAIRCHILD TTL/MSI e 9340 


ACTIVE LOW OPERANDS ACTIVE HIGH OPERANDS 
WITH INVERTED B WITH INVERTED B 


9340 
4-BIT ARITHMETIC CO/CG 
LOGIC UNIT 
WITH CARRY 
LOOKAHEAD 


Vcc = Pin 24 Vcc = Pin 24 
Gnd = Pin 12 Gnd = Pin 12 


CONTROL CONTROL | “| 
INPUTS OPERATION EQUIVALENT LOGIC OPERATION EQUIVALENT LOGIC 


A ADD B A ADD B 


A SUBTRACT B A SUBTRACT B 


A EQUIV B ° A EX OR B 


A AND B A A ORB 


TYPICAL INPUT AND OUTPUT CIRCUITS 


INPUTS OUTPUTS 
EQUIVALENT CIRCUIT EQUIVALENT CIRCUITS 


Voc OUTPUT 


Ro 


OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE 
INPUT VOLTAGE LOW STATE HIGH STATE 


Vin - INPUT VOLTAGE - VOLTS 
Igyt 7 OUTPUT CURRENT - mA 
I gyy- OUTPUT CURRENT - ma 


1,0 2.0 . 0.4 0.8 1.2 1.6 2.0 F 2.0 3.0 4.0 


Ua, 7 ENPUT CURRENT - mA Vout 7 OUTPUT VOLTAGE - VOLTS Vout 7 OUTPUT VOLTAGE - VOLTS 
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FAIRCHILD TTL/MSI e 9340 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to+7.0V 
*Input Voltage (dc) —0.5Vto+5.5V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +Vcc¢ value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage Limit or Input Current is sufficient to protect the inputs. 
GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 
PART NUMBER 
9340XM 


TEMPERATURE 
—55°C to 125°C 
0°C to 75°C 
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS 


SYMBOL PARAMETER UNITS CONDITIONS 
TYP. MAX. 
(Note 4) 
VIH Input HIGH Voltage .O Volts Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


VIL Input LOW Voltage Volts Guaranteed Input LOW Threshold 
Voltage for All Inputs 
Vep Input Clamp Diode Voltage od Volts Vec=MIN.,l)N=-12mMA, Ta=25°C 
VOH Output HIGH Voltage 2.4 Volts Vcc = MIN., loH = —800 vA 
Vin = Vin or VIL per Truth Table 
VOL Output LOW Voltage Vcc = MIN., lol = 16 mA 
VIN = ViH or Vic per Truth Table 
WH Input HIGH Current uA Vcc = MAX., Vin = 2.4 V 
So, $1, CP1, CP, CG3 
COE 
CG2 
Ao to A3, Bo to B3, CG, 
Input HIGH Current Vcc = MAX., Vin = 5.5 V 
All Inputs 
HL Input LOW Current Vcc = MAX., Vin = 0.4 V 
So, $1, CP1, CP2, CG3 
COE 
CG2 
Ao to A3, Bo to B3, CG 
Isc Output Short Circuit Current —30 Vec = MAX. Vout = 0.0 V 
(los) (Note 5) 
lec Power Supply Current 135 9340XM |}Vcc = MAX. 
ee | 146 | mA 9340xC 
NOTES: 


(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

(3) The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

(4) Typical limits are at Voc = 5.0 V, 25°C, and maximum loading. 

(5) Not more than one output should be shorted at a time. 
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FAIRCHILD TTL/MSI e 9340 


SWITCHING CHARACTERISTICS (T, = 25°C) 


LIMITS 
PARAMETER (Add Mode) 


_ LIMITS 


SYMBOL (Subtract Mode) 


rary [MA 

Turn off delay | Data Input to Data Ly 

Turn on delay J) Output (Bo to F3) 

Turn off delay } Data Input to Carry mie 18 ee 

Turn on delay ) Output (Bo to CO/CG) 20 17] 22 Vcc = 5.0V 
[Hinovawe bomcesaoemee | | is| | {iw | w 

Turn on delay } Output (CG3 to CO/CG) 15 

Turn off delay } Carry !nput to Data am 23 aH 31 bel See Table 1 and 

Turn on delay J) Output (CG3 to F3) 22 


TABLE t SWITCHING TEST CONDITIONS 


PARAMETER OPERATION INPUTS AT 4.5V INPUTS AT GND WAVEFORM 
t Bo Fa) Poke es ye ee Se cha ees 

PLH [Eo 73 Add So, CG1, CP1, By, B2 $1,A0, A1, A2, A3, B3 1 

tpHL (Bo F3) 

t BoF Bel s WieSe v'ds So,$1, Ao, A1, A2,A 2 
Se (Bo F) Subtract CG 1, CP,,B3 Die aes 

tpHL (Bo F3) B1,B2 

t Bo CO/CG a es Senet ae 

Pi (Eo COICG) So, CG1, CP1, B1, Bz, B3 $1, COE, Ag, Ay, A2, A3 1 


tpHL (Bo CO/CG) 


tpLH (Bo CO/CG) LP, » Hat So, S41, COE, Ao, A1, A2, A3 ; 
el at Subtract CG 1, CP Se ee ee 
tprL (Bo CO/CG) ve By, B, Bg 


‘pL (CG3 CO/CG) i So, CG, CG2, S1, Bo, B1, B2, B3 
tpHL (CG3 CO/CG) COE, Ao, A1,A2,A3 CP,,CP., 


tun (Safa a $0, 661, 062,83 $1.89, 81,82 
tpHL (CG3 F3) Ao, A1,A2, A3 CP,,CP., | 


SWITCHING WAVEFORMS TYPICAL PROPAGATION DELAYS TYPICAL PROPAGATION DELAYS 
DATA INPUT TO DATA OUTPUT CARRY INPUT TO CARRY OUTPUT 
AND AND 
DATA INPUT TO CARRY OUTPUT CARRY INPUT TO DATA OUTPUT 
(ADD MODE) (ADD MODE) 


INPUT UNDER 
TEST nae mes 


OUTPUT 
WAVEFORM 1 


OUTPUT 
WAVEFORM 2 


a 

< 
tei + ‘PHL - PROPAGATION DELAY - ns 
tbiH» tPHL - PROPAGATION DELAY - ns 


Ty - AMBIENTE TEMPERATURE - °C Ty ~ AMBIENTE TEMPERATURE - C 


Fig. 2 Fig. 3 Fig. 4 
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TTL/MS! 9341/54181, 74181 
4-BIT ARITHMETIC LOGIC UNIT 


DESCRIPTION — The TTL/MS! 9341/54181, 74181 is a 4-bit high speed Arithmetic Logic Unit 
(ALU) which can perform all the possible 16 logic operations on two variables and a variety of 
arithmetic operations; the Add and Subtract modes are the most important. The ALU is fully com- 2 1 2322 2120 1918 
patible with all members of the Fairchild TTL family. 


LOGIC SYMBOL 


e PROVIDES 16 ARITHMETIC OPERATIONS 
ADD, SUBTRACT, COMPARE, DOUBLE, 
PLUS TWELVE OTHER ARITHMETIC OPERATIONS . 9341/54181, 74181 
e PROVIDES ALL 16 LOGIC OPERATIONS OF TWO VARIABLES 
EXCLUSIVE—OR, COMPARE, AND, NAND, OR, NOR, PLUS 
TEN OTHER LOGIC OPERATIONS 
e FULL LOOKAHEAD FOR HIGH SPEED ARITHMETIC OPERATION ON LONG WORDS 
e INPUT CLAMP DIODES 
e TTL COMPATIBLE Vcc = Pin 24 
GND = Pin 12 


PIN NAMES LOADING 

(Note a) 
Ag to A3, Bo to B3 Operand (Active LOW) Inputs 3 ULL. CONNECTION BIASRAMS 
So, $1, $2, $3 Function - Select Inputs 4 ULL. CIP DOP NIE 
M Mode Control! Input 1 ULL. 
Ch Carry Input 5 ULL. 
Fo, Fy, Fo, F3 Function (Active LOW) Outputs (Note b) 10 ULL. cc 
A=B Comparator Output Open Coilector Ay 
G Carry Generate (Active LOW) Output (Note b) 10 U.L. A 
P Carry Propagate (Active LOW) Output (Note b) 10 ULL. : 
Ch +4 Carry Output (Note b) 10 ULL. es 
NOTES B 


w 


a. 1 Unit Load (U.L.) = 40uA HIGH/1.6 mA LOW. 
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor. 


Ot 


a 
> 
i 
B 


> 
Dp UU 


FLATPAK (TOP VIEW) 


am Pl Dl pi wD >I 


PIN NUMBERS 
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FAIRCHILD TTL/MSI * 9341/54181, 74181 


FUNCTIONAL DESCRIPTION — The TTL/MS! 9341 /54181, 74181 is a 4-bit, high speed parallel Arithmetic Logic Unit (ALU). Controlled by 
the four Function Select Inputs (So ... $3) and the Mode Control Input (M), it can perform all the 16 possible logic operations or 16 different 
arithmetic operations on active HIGH or active LOW operands. The Function Table below lists these operations. 


When the Mode Control Input (M) is HIGH, all interna! carries are inhibited and the device performs Logic operations on the individual bits as 
listed, When the Mode Control Input is LOW, the carries are enabled and the device performs Arithmetic operations on the two, 4-bit words. 
The device incorporates full internal look-ahead carry and provides for either ripple carry between devices using the Cyh+q output, or for carry 
look-ahead between packages using the signals P (carry propagate) and G (carry generate). P and G are not affected by carry in. When speed 
requirements are not stringent, the 9341/54181, 74181 can be used in a’simple ripple carry mode by connecting the carry out (Cy+4) signal to 
the carry input (Cy) of the next unit. For high speed operation the 9341/54181, 74181 is used in conjunction with the 9342/54182, 74182 
carry look-ahead circuit. One carry look-ahead package is required for each group of four 9341/54181, 74181 devices. Carry look-ahead can be 
provided at various levels and offers high speed capability over extremely long word lengths. 


The A =B output from the 9341/54181, 74181 goes HIGH when all four F outputs are HIGH and can be used to indicate logic equivalence 
over 4-bits when the unit is in the subtract mode. The A = B output is open collector and can be wire ANDed with other A = B outputs to give 
a comparison for more than 4-bits. The A = B signal can also be used with the carry out signal to indicate A > Band A< B. 


The Function Table lists the Arithmetic operations that are performed without a carry in. An incoming carry adds a one to each operation. 
Thus Select Code LHHL generates A minus B minus 1 (2’s complement notation) without a carry in and generates A minus B when a carry is 
applied. Because subtraction is actually performed by complementary addition (1's complement), a CARRY OUT means BORROW; thus a 
carry is generated when there is no underflow and no carry is generated when there is underflow. 


As indicated the 9341/54181, 74181 can be used with either active LOW inputs producing active LOW outputs or with active HIGH inputs 
producing active HIGH outputs. For either case the table lists the operations that are performed to the operands labeled inside the logic 
symbol. 


FUNCTION TABLE LOGIC SYMBOLS 


MODE SELECT ACTIVE LOW INPUTS ACTIVE HIGH INPUTS ACTIVE LOW OPERANDS ACTIVE HIGH OPERANDS 


INPUTS & OUTPUTS & OUTPUTS 


ARITHMETIC* * LOGIC ARITHMETIC** 
(M = L) (Cy =U) (M = L) (Cy =H) 


i's) 
Ww 
nn 
N 
wn 
= 
nn 
oa 


2322 2120 1918 23.22 2120 1918 


A minus 1 A A 

AB minus 1 AtB 
AB minus 1 A Atk 
minus 1 minus 1 
ACBINS LASS BI Bp lus-AB: | a: 9441 54181. 74181 9441 50181 74181 
AB plus (A + B) (A + B) pius AB 4-BIT ARITHMETIC 4-BiT ARITHMETIC 
A minus B minus 1 A minus B minus 1 LOGIC UNIT LOGIC UNIT 
A+B AB minus 1 

A plus (A + B) A plus AB 

A plus B A plus B 

AB plus (Aj B) (A +B) plus AB 

At+B A+B AB minus 1 

Logical O A plus A* Logical 1 Aplus A‘ 


he RE Ble A ee es i cea H = High Voltage Leve! Voc = Pin 24 
E . last noe L = Low Voltage Level GND = Pin 12 
*Each bit is shifted to the next more significant position 
** Arithmetic operations expressed in 2's complement notation 


ee ee a ee 
on 


laces 2st male al 


wD dl> > 
@ f 


L 
L 
L 
L 
H 
H 
H 
H 
L 
u 
L: 
L 
H 
H 
H 
H 


LeeLee Lor Seer 


DTrrirrereiewer 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


TYPICAL INPUT AND OUTPUT CIRCUITS 


INPUTS OUTPUTS 
EQUIVALENT CIRCUIT EQUIVALENT CIRCUITS 


OUTPUT 


OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE 
INPUT VOLTAGE LOW STATE HIGH STATE 


> INPUT CURRENT - mA 


Yn 


toyz 7 OUTPUT CURRENT - mA 
lout OUTPUT CURRENT - mA 


4 é 
1.0 2.0 3.0 : ‘ 0.4 0.8 1.2 1.6 : 1.0 2.0 3.0 
Vin, 7 $NPUT VOLTAGE - VOLTS Voyt ~ OUTPUT VOLTAGE - VOLTS Vout 7 OUTPUT VOLTAGE - VOLTS 


Fig. 1 Fig. 2 Fig. 3 
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FAIRCHILD TTL/MSI * 9341/54181, 74181 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5Vto+7.0V 
*Input Voltage (dc) —O.5Vto+5.5V 
*Input Current (dc) ~—30 mA to +t5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +Vcc value 


Output Current (dc) (Output LOW) +30 mA 
*Either Input Voltage Limit or Input Current is sufficient to protect the inputs, 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 
PART NUMBER TEMPERATURE 


9341XM/54181XM 5.0V ; —55°C to 125°C 


9341XC/74181XC 0°C to 75°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS 
MAX. 


SYMBOL PARAMETER UNITS CONDITIONS 


MIN. 
Guaranteed Input HIGH Voltage for 


all Inputs 

Guaranteed Input LOW Voltage for 

all Inputs 

Voc =MIN., !jq = —12 MA, Ty = 25°C 


VIH Input HIGH Voltage 


VIL Input LOW Voltage 


| 
— 
o 


Veb Input Clamp Diode Voltage 
A = B Output Leakage Current 
(Open Collector) 


> 


Vcc =MIN., Vout =5.5 V 


Vcc = MIN., loy = —800 uA 

VIN = V{H or VIL per Truth Table 
Vcc =MIN., lot = 16mA 

VIN = Vin or VyL per Truth Table 
Vcc = MAX., Vin =2.4V 


VOH Output HIGH Voltage 


VOL Output LOW Voltage 


N N 
s (o) 


MH Input HIGH Current 
M 
Ao Ai Az A3 Bo By B2 B3 
Sq $1 S283 
Ch 
Input LOW Current 
M 
Ag Ay A2 A3 Bo By Bo B3 
Sg $1 $2 S3- 
Cn 


Isc Output Short Circuit Current 
(los) (Note 4) 


lec Power Supply Current 


‘= 
> 


N 

° 

i, 
3 


< < Ey<< < 
> 


3 
> D> | DiS > 
oO 


Vcc = MAX., Vin =5.5V 
Vcc = MAX., Vin = 0.4 V 


3 
> 


| 

ro) 
3 
x 
s 


Vcc = MAX., Vout = 0.0 V 


3 
x 
Oo 


x 
<= 


Vec = MAX. Cy = 
Bo = By = B2 = B3= GND 
All Other Inputs = 4.5 V 
‘Vec = MAX. M = 

89 =S1=S2=S3=45V 
All Other Inputs = GND 


3 
x 
= 


3 
x 
Oo 
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FAIRCHILD TTL/MSI * 9341/54181, 74181 


SWITCHING CHARACTERISTICS (Ta = 25°C, Vcc = 5.0 V, Pin 12 = GND) 


LIMITS 
SYMBOL TER UNITS CONDITIONS 
ERR AMELS TYP. MAX. 
tPLH (Cy to Cy + 4) 12 16 M = OV, (Sum or Diff Mode) 
ns 
tPHL 13 17 See Fig. 4 and Tables | & II 
tPLH (Cy to F outputs) 15 17 M = OV, (Sum Mode) 
ns 
tPHL 14 17 See Fig. 4 and Table | 


tPLH (A or B inputs to G output) 16 19 ae M = $1 =S9= OV, Sg=S3=4.5 V 
tPHL 9 12 (Sum Mode) See Fig. 4 and Table | 
tPLH (A or B inputs to G output) 18 22 a M = Sg = 83 = OV, $4 = S2=4.5 V 
tPHL (Diff Mode) See Fig. 5 and Table !1 
tPLH (A or B inputs to P output) M =S1 =S2=OV,S9=S3=4.5V 
tPHL 


ns 
(Sum Mode) See Fig. 4 and Table | 
tPLH (A or B inputs to P output) M = Sg = $3 = OV, S1 =S2=4.5V 
ns 
tPHL (Diff Mode) See Fig. 5 and Table tI 
tPLH (Aj or Bj inputs to Fj outputs) 19 26 M = Sq = S2 = OV, Sg = S3 =4.5V 
ns 
tPHL 19 26 (Sum Mode) See Fig. 4 and Table | 
tpLH | (Aj or Bj inputs to F; outputs) 20 26 M = Sg = $3 = OV, S1 =S2=4.5V 
ns 
tPHL 26 32 (Diff Mode) See Fig. 5 and Table II 
tPLH (A; or Bj inputs to F; 4 4 outputs) 23 29 M=OV,S9 = S83 =4.5V,S14=S9=0V 
ns 
tPHL 19 25 (Sum Mode) See Fig. 4 and Table | 
tPLH (Aj or B; inputs to F; + 4 outputs) 23 29 M = OV, Sg = 83 = OV, S, =S2=4.5V 
ns 
tPHL 24 30 (Diff Mode) See Fig. 5 and Table tl 
tPLH (A or B inputs to F outputs) 18 24 M = 4.5 V (Logic Mode) 
ns 
tPHL 19 24 See Fig. 4 and Table II! 
tPLH (A or Binputs to Cy 4 4 output) 16 21 M = OV, Sg = 83 = 4.5 V, $1 =S2= OV 
ns 
tPHL 26 30 (Sum Mode) See Fig. 6 and Table | 
tpLH | (Aor B inputs to C, 4 4 output) 19 25 M = OV, Sg = $3 = OV, S$] =S2=4.5V 
ns 
tPHL 26 30 (Diff Mode) 
tPLH (A or Binputs to A=B_ output) 33 40 M = Sg = $3 = OV, S1 = S92 =45V, 
ns Roy = 400 2 to 5.0 V 
tPHL 34 42 (Diff Mode) See Fig. 5 and Table II 


NOTES: 

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

(3) The specified LIMITS represent the ‘“‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the temperature 
and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing tha allowable system operating 
ranges. 

(4) Note more than one output should be shorted at a time. 


SWITCHING TIME WAVEFORMS 


/ k } x INPUT \ / 
INPUT A INPUT 


ral ae 'PLH —-| |~ ~ 'PHL 


i A 2 ‘ meer f ae A, a 
OUTPUT -| =| roa OUTPUT 


OUTPUT 
Fig. 4 Fig. 5 
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FAIRCHILD TTL/MSI * 9341/54181, 74181 


SUM MODE TEST TABLE | FUNCTION INPUTS: Sg = $3 = 4.5 V,S1 =S9=M=O0V 


ee OTHER DATA INPUTS OUTPUT 
UNDER 


PARAMETER 


APPLY APPLY APPLY 
a5 a 
tPLH = Remaining = 
te BI Rene A and 6 Fi 
tPLH Remaining =e 
tPHL , mene A and B Cn i 
tPLH — Remaining = 
tPLH x. Remaining = 
tPLH = _Remaining — 
tPLH = Remaining — 
tPLH = Remaining Remaining = 
ca | & | some | - 
tPLH — Remaining Remaining — 
tPLH = Remaining Remaining 
tPLH — Remaining Remaining cia 
tPLH All All Any F 
tPHL Ch None A B orCy +4 
DIFF MODE TEST TABLE t! FUNCTION INPUTS: $4 = $2 = 4.5 V, So a $3 =M=O0V 
ER INPU 
ae BIT y OTHER DATA INPUTS OUTPUT 
UNDER 
PARAMETER APPLY APPLY APPLY TEST 
4.5V GND 45V 
tPLH — Remaining Remaining = 
tPLH _ Remaining Remaining = 
tPLH — Remaining Remaining = 
{PLH re Remaining Remaining = 
tPHL B, Cy A cay 
; = = ar = 
rH es Rena 
<n 
tPLH = Remaining — 
=~ = P 
tPLH — Remaining = 
tPLH _ Remaining Pa 
tPLH _ - Remaining Remaining = 
tPLH ~ Remaining Remaining = 
tPLH — Remaining 
*PLH za Remaining 
tPLH All ; —- 
LOGIC MODE TEST TABLE II 
E 
ener OTHER DATA INPUTS OUTPUT 
PARAM 
ETER APPLY APPLY APPLY APPLY UNDER FUNCTION INPUTS 
4.5V GND 4.5V GND Be ty tes hte 7 
= Remaining $1 7S3=M=4.5V 
: — A and B, Cy as 
— Remaining S$; =S3=M=45V 
None A So =S9=0V 
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TTL/MSI 93S41 
4-BIT ARITHMETIC *:OGIC UNIT 


DESCRIPTION — The TTL/MSI 93S41 is a 4-bit high speed Arithmetic Logic Unit (ALU) which can 
perform ail the possible 16 logic operations on two variables and a variety of arithmetic operations; 
the Add and Subtract modes are the most important. The ALU is fully compatible with all members 
of the Fairchild TTL family and incorporates the Schottky TTL process to achieve super high speeds. 


e PROVIDES 16 ARITHMETIC OPERATIONS 
ADD, SUBTRACT, COMPARE, DOUBLE, PLUS 
TWELVE OTHER ARITHMETIC OPERATIONS 

e PROVIDES ALL 16 LOGIC OPERATIONS OF TWO VARIABLES 
EXCLUSIVE—OR, COMPARE, AND, NAND, OR, NOR, PLUS 
TEN OTHER LOGIC OPERATIONS 


e FULL LOOKAHEAD FOR HIGH SPEED ARITHMETIC OPERATION ON LONG WORDS 
e INPUT CLAMP DIODES 

e TYPICAL ADD TIME FOR 16-BITS IS 19ns 

e TYPICAL POWER DISSIPATION OF 500mW 

PIN NAMES 

Ao to A3, Bg to B3 Operand (Active LOW) Inputs 

Sq, $1, $2, $3 Function — Select Inputs 

M Mode Control Input 

Ch Carry Input 

Fo, Fy : Fo, F3 Function (Active LOW) Outputs 
A=B Comparator Output 

G Carry Generate (Active LOW) Output 
P Carry Propagate (Active LOW) Output 
Ch t+4 Carry Output 


LOGIC DIAGRAM 


O@O@ 


O = Pin Numbers 
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LOGIC SYMBOL 


23 22 21 20 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


O° 
~~ oe OO 


win 


A 
B 
A 
B 
a 
B 


Ol w 


£ 
FS 


FLATPAK (TOP VIEW) 
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FAIRCHILD TTL/MSI ¢ 93841 


FUNCTIONAL DESCRIPTION — The TTL/MS! 93841 is a 4-bit super high speed parallel Arithmetic Logic Unit (ALU). Controlled by the 
four Function Select Inputs (Sg ...S3) and the Mode Control Input (M), it can perform all the 16 possible logic operations or 16 different 
arithmetic operations on active HIGH or active LOW operands. The Function Table below lists these operations. 


When the Mode Control Input (M) is HIGH, all internal carries are inhibited and the device performs Logic operations on the individual bits as 
listed. When the Mode Control Input is LOW, the carries are enabled and the device performs Arithmetic operations on the two, 4-bit words. 
The device incorporates full internal look-ahead carry and provides for either ripple carry between devices using the Cp+4 output, or for carry 
look-ahead between packages using the signals P (carry propagate) and G (carry generate). P and G are not affected by carry in. When speed 
requirements are not stringent, the 93S41 can be used in a simple ripple carry mode by connecting the carry out (Cy+4) signal to the carry 
input (Cy) of the next unit. For high speed operation the 93841 is used in conjunction with the 93S42 carry look-ahead circuit. One carry 
look-ahead package is required for each group of four 93841 devices. Carry look-ahead can be provided at various levels and offers high speed 
capability over extremely long word lengths. 


The A = B output from the 93S41 goes HIGH when all four F outputs are HIGH and can be used to indicate logic equivalence over 4-bits when 
the unit is in the subtract mode. The A = B output is open collector and can be wire ANDed with other A = B outputs to give a comparison for 
more than 4-bits. The A = B signal can also be used with the carry out signal to indicate A > BandA < B. 


The Function Table lists the Arithmetic operations that are performed without a carry in. An incoming carry adds a one to each operation. 
Thus Select Code LHHL generates A minus B minus 1 (2's complement notation) without a carry in and generates A minus B when a carry is 
applied. Because subtraction is actually performed by complementary addition (1's complement), a CARRY OUT means BORROW; thus a 
carry is generated when there is no underflow and no carry is generated when there is underflow. 


As indicated the 93841 can be used with either active LOW inputs producing active LOW outputs or with active HIGH inputs producing active 
HIGH outputs. For either case the table lists the operations that are performed to the operands labeled inside the logic symbol. 


FUNCTION TABLE ‘LOGIC SYMBOLS 


ACTIVE HIGH OPERANDS 


201 


ACTIVE LOW OPERANDS 


23 22 21 20 


ACTIVE HIGH INPUTS 
& OUTPUTS 


MODE SELECT 
INPUTS 


ACTIVE LOW INPUTS 


& OUTPUTS 19 18 23 22 21 20 19 18 


2 1 


ARITHMETIC? * 
(M = L} (Cp = L) 


ARITHMETIC** 
(M = L) (C_ = H) 


9) 
Ww 
wn 
N 
a 
= 
‘2 
° 


A minus 1 

AB minus 1 ATB 
AB minus 1 AB 
minus 1 Logical 0 


A 

A+B 
A+B 
minus 1 


Ao Bo A181 Az B2 Az B3 
Ch+4 


A= 
M 93841 
4-BIT ARITHMETIC 


Ag Bo A1 8, Az Ba Ag 83 
7 —OF Cn 


oO 


93841 
4-BIT ARITHMETIC 


A plus AB 

(A + B) plus AB 
A minus B minus 1 
AB minus 1 
Aplus AB 

A plus B 

(A +B) plus AB 


A plus (A + B) AB 


So LOGIC UNIT G LOGIC UNIT 


AB plus (A + B) 

A minus B minus 1 A@B 
At+B AB 

A plus (A + B) At+B 
A plus B 

AB plus (A + 8) 


onan a 


AtB AB AB minus 1 CC = Pin 24 
Logical 0 Aptus A* Logical 1 A plus A* 9 10 11 13 GND = Pin 12 9 10 1 13 


AB AB plus A 
AB AB plus A A+B 
A A A 


A+B {A+ B) plus A 
(A +B) plus A 


A minus 1 


L = LOW Voltage Level H = HIGH Voltage Level 
*Each bit is shifted to the next more significant position 
** Arithmetic operations expressed in 2's complement notation 


TYPICAL INPUT AND OUTPUT CIRCUITS 


2 aa ee eee 
2 cL ur Lar ar eae 
BLT LLr rrr cone ce 
Fe Lr ee Eee Oe 


INPUTS OUTPUTS 
EQUIVALENT CIRCUIT EQUIVALENT CIRCUITS 
Vec OUTPUT 
Ro 
INPUT 
; : Low 
OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE 
INPUT VOLTAGE LOW STATE HIGH STATE 


lin — INPUT CURRENT — mA 
i 
lout - OUTPUT CURRENT - mA 


tout — OUTPUT CURRENT — mA 


1.0 0 1.0 2.0 3.0 4.0 5.0 
Viq — INPUT VOLTAGE — VOLTS 


Fig. 1 


12] 1.0 2.0 3.0 4.0 5.0 


Vout — OUTPUT VOLTAGE ~ VOLTS: 


Fig. 2 


Vout — OUTPUT VOLTAGE — VOLTS 


Fig. 3 
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FAIRCHILD TTL/MSI * 93841 


ABSOLUTE MAXIMUM RATINGS (above which the useful! life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5Vto+7.0V 
*Input Voltage (dc) —0.5 V to +5.5 V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage Limit or Input Current is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


4.5V 5.0 V 5.5 V 
4.75 V 5.0 V 5.25 V 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBER TEMPERATURE 


93541XM 
93S41XC 


—55°C to 125°C 
O°C to 75°C 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS 
Y: A 


SYMBOL PARAMETER UNITS CONDITIONS 


M 


4 
a 
ES 
5 


IN. 
2.0 


105 135 m Vcc = MAX., M= 
$9784 =S2=S3=4.5 V 


All Other Inputs = GND 


ViH Input HIGH Voltage fo 20 tts | Guaranteed Input HIGH Voltage for all Inputs 
VIL Input LOW Voltage P08 | Volts | Guaranteed Input LOW Voltage for all Inputs 
Vep Input Clamp Diode Voltage Vcc =MIN., lin = —-18 mA, Ta = 25°C 
IcEXx A = B Output Leakage Current 3 x 
(Open Collector) 250 uA Vcc =MIN., VouT = 5.5 V 
2.5 Vec =MIN., loH =—1.0 mA 
ene ee ee cc = MIN., 1oH = —1. 
Vcc =MIN., lop = 20 mA 
Vv Output LOW Volt Volts 
On oe page vere | VIN = Vin or Vit per Truth Table 
HH Input HIGH Current MA Vec = MAX., Vin = 2.7 V 
M 
Ag Ai Aa A3 Bo Bi 82 B3 
So $1 $2 83 
Cn 
Input HIGH Current mA Vcc = MAX., Vin = 5.5 V 
All Inputs 
We Input LOW Current mA Vcc = MAX., Vin = 0.4 V 
M 
Ao Ai Ao A3 Bo By 82 83 
Sg $1 $2 $3 
Cy : 
Isc Output Short Circuit Current 
—40 —100 mA Vcc = MAX., VouT =O V 
(los) (Note 4) 
loc Power Supply Current 95 125 Vcc = MAX., Cy = 
Bo=B7=B2=B3=GND 
95 140 All Other Inputs = 4.5 V 


B 
x 
— 


3 

> 
x 
ro) 


105 150 
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FAIRCHILD TTL/MSI ¢ 93841 


SWITCHING CHARACTERISTICS (Ta = 25°C, Voc = 5.0 V, Pin 12 = GND) 


LIMITS 
SYMBOL PARAMETER aT MAX UNITS CONDITIONS 
tPLH 7.0 12 M =0V, (Sum or Diff Mode) 
(Ch to Cy + 4) ns ; 
tPHL 7.0 12 See Fig. 4 and Tables | & II 
tPLH ~ 7.0 12 M =0 V, (Sum Mode) 
ns 
tPHL Beate OUND) 7.0 12 See Fig. 4 and Table | 
tPLH Sa ats = 9.5 14 M=S1=S2=0V,S9 =S3=4.5V 
t ns 
tPHL ited — 7.0 14 (Sum Mode) See Fig. 4 and Table | 
tPLH moh eens ~ M=S9 =S3=0V,S1=S2=45V 
ns 
tPHL Perko ieee nen ha Te 2 (Diff Mode) See Fig. 5 and Table II 
tPLH o>) = 8.5 14 M=S71=S2=0V,S9=S3=4.5V 
P ns 
tPHL PRCUEIND UE SOP avy 8.0 14 (Sum Mode) See Fig. 4 and Table | 
tPLH - =. _ 8.5 15 M=S9 =S3=0V,S1=S2=4.5V 
P n 
Bar (A or B inputs to P output) 10 he s (Oitt Made} See Figs and Tables 
tPLH ey eh = 15 20 M =S1=S2=0V,S9 =S3=4.5V 
t F output ns 
tPHL Ey eresephrs ten Eee 9.0 20 (Sum Mode) See Fig. 4 and Table | 
tPLH ~ =. = 14 21 M =S9 =S3=0V,S1=S2=4.5V 
F output ns 
tPHL Oh ERE Some OUIDUT, 11 21 (Diff Mode) See Fig. 5 and Table II 
tPLH SF ten = 10 20 M = 4.5 V (Logic Mode) 
tPHL CLE NODE Ea CMAs) 10 20 a See Fig. 4 and Table III 
tPLH gs a 10 18.5 M=OV, S89 =S83=4.5V,814=S2=0V 
AorB tstoC tout ns 
tPHL 13 18.5 (Sum Mode) See Fig. 6 and Table | 
t a 12 23 M=0V,S9 =S3=0V,S87] =S9=45V 
PLH (A or B inputs to Cy + 4 output) ns ; : 3 : 2 
tPHL 13 23 (Diff Mode) 
tPLH 13 23 M=S9 =S3=0V,S;=S2=45V, 
(A or B inputs to A = B output) ns Ro = 400 2 to5.0V 
NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Not more than one output should be shorted at a time. 


SWITCHING TIME WAVEFORMS 


: 


INPUT 
INPUT A INPUT 


| [~~ 'PLH --| |- "PHL zi |~ 'PLH -| i= ‘PHL 
mel ae fp | 
‘ OUTPUT 
OUTPUT = FF =| — fate 
OUTPUT , \ 
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FAIRCHILD TTL/MSI * 93841 


SUM MODE TEST TABLE | | FUNCTION INPUTS: Sg = S3=45V,S1=S2=M=O0V 


OTHER DATA INPUTS OUTPUT 
PARAMETER 
APPLY APPLY ee 
45V GND 
tPLH Remaining — 
PHL ‘A and B Cn Fi 
‘PLH Remaining ras 
‘PHL Aand B Cn Fi 
t Remaining = 
oe im 
t Remainin — 
ca Rana Fie 
t Remainin — 
mn earn? 
wn 
t = Remainin — 
me fen | 
2, Yn 
t — Remainin Remainin = 
a | i 
&n 
one 7a re 
tPHL B A, Cn 
tpLH = Remaining Remaining 
tPLH oo Remaining Remaining 


tPpLH All All Any F 
tPHL Ch None None A B or Cy 4.4 


DIFF MODE TEST TABLE I! FUNCTION INPUTS: Sj =S2=4.5V,S59 =S32=M=O0V 
OTHER INPUT 
INPUT Ei ain OTHER DATA INPUTS QUTPUT 
PARAMET POG aig a UNDER 
Mee PNper APPLY APPLY APPLY 
TEST TEST. 
45V GND 45V 
tPLH — 7 Remaining Remaining = 
feat A None B A B, Cy i 
tPLH =F — Remaining Remaining = 
tPHL B A None A B, Cy Fj 
tPLH — — Remaining Remaining = 
: : pie feck F; 
tPHL 2 | aoe Bi B, Cy A tee 
tPLH am _ Remainin Remaining = 
tPHL Bj Aj None = # a Fit 
tPLH = | = Remaining = 
— os P 
tPHL e None 5 A and B, Cy 
tPLH = — Remaining — 
ee P 
tPHL 5 ‘ Nome A and B, Cy 
tPLH — _ Remaining = 
tPHL cee Nous A and B,C : 
tPLH — _ Remaining = 
tPHL B None A A ance. Ch G 
tPLH ~ = Remaining Remaining = 
tPLH = Remaining Remaining 
ae as A= 
tPLH a Remaining 
A N — — 
tPLH =~ Remaining 
N A een Cc 
tPLH All 
tPHL Cy None None hand & Ch +4 
LOGIC MODE TEST TABLE II 
OUTPUT 
PARAMETER APPLY planta FUNCTION INPUTS 
GND 
tpLH Remaining pee = $1, =S3=M=45V 
tPHL A and B, Cr : Sg =S2=0V 
tpLH " Remaining 
tPHL A and B, Cry 
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TTL/MSI 9342/54182, 74182 
LOOKAHEAD CARRY GENERATOR 


DESCRIPTION — The TTL/MSI 9342/54182, 74182 is a high speed Lookahead Carry Generator. It 
is generally used with the 9341/54181, 74181 4-Bit Arithmetic Logic Unit to provide high speed LOGIC SYMBOL 
lookahead over word lengths of more than four bits. The lookahead carry generator is fully compatible 
with all members of the Fairchild TTL Family. 


e PROVIDES LOOKAHEAD CARRIES ACROSS A GROUP OF FOUR ALU’S Ch 
@ MULTI-LEVEL LOOKAHEAD FOR HIGH SPEED ARITHMETIC OPERATION OVER LONG 

WORD LENGTHS Cid, aey. nes 
e INPUT CLAMP DIODES 
¢ TTL COMPATIBLE 


9342/54182, 74182 


Vcc = Pin 16 
GND = Pin8 
PIN NAMES LOADING 
(Note a) CONNECTION DIAGRAMS 
Ch Carry Input TUE, DIP (TOP VIEW) 
Go, G2 Carry Generate (Active LOW) Inputs 7ULL. 
G1 Carry Generate (Active LOW) Input 8 ULL. 
G3 Carry Generate (Active LOW) Input 4U.LL. 
Po, P4 Carry Propagate (Active LOW) Inputs 4 ULL. 
Po Carry Propagate (Active LOW) Input 3 ULL. 
P3 Carry Propagate (Active LOW) Input 2ULL. 
Chtx, Cnty, Cntz Carry Outputs (Note b) 10 ULL. 
G Carry Generate (Active LOW) Output (Note b) 10 ULL. 
P Carry Propagate (Active LOW) Output (Note b} 10 ULL. 
Notes: 


(a) 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW 
(b) 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor. 


LOGIC DIAGRAM 
FLATPAK (TOP VIEW) 
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TTL/MSI «¢ 9342/54182, 74182 


FUNCTIONAL DESCRIPTION —The TTL/MS! 9342/54182, lookahead carry generator accepts up to four pairs of active LOW Carry Propagate 
(Po, Py, Pz, P3) and Carry Generate (Go, G4, G2, G3) signals and an active HIGH Carry Input (Cy) and provides anticipated active HIGH carries 
(Ch+x, Cnty, Cn+z) across four groups of binary adders. The 9342/54182, 74182 also has active LOW Carry Propagate (P) and Carry Generate 
(G) outputs which may be used for further levels of lookahead. 

The logic equations provided at the outputs are: 


Ch+x = Go + PoCh 

Cnty = Gy + P7Go + PyPoCh 

Cy+z = G2 + P2Gq + P2P1Gq + P2P1POC, 
G = -= Gg + P3Go + P3gP2G1 + P3P2P1Gq 
P = P3PoP4Po 


Also, the 9342/54182, 74182 can be used with binary ALU’s in an active LOW or active HIGH input operand mode. The connections to and 
from the ALU to the lookahead carry generator are identical in both cases. 


TRUTH TABLE 


OUTPUTS 


(INPUTS 


Catx Cnty Cn+z 


=x 


= 


rire 
pao ie Eat at 
Irririerceer 
al 
UH 


xruMM Co K MIX KO MELT I MIX KOT 
xxMOr MDT LIX xx xr rrigt 


xxMOMIOKxXKM KEK KIC OK KKM DKK KE 
xxx DTErIL 


rmx MKT 
r 


rKIMMIOP OK MK KIO MIO ORK KK 


rruMM MPO Or KK KK 


eeeerrriz.r 
exrridg 


H = HIGH Voltage Level 
L LOW Voltage Level 
X = Don't Care 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


EQUIVALENT INPUT CIRCUIT OUTPUT OUTPUT 
LOW EQUIVALENT CIRCUIT 


Vcc 


OUTPUT 


|. 
(INPUT 
INPUT CURRENT VERSUS OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT VOLTAGE OUTPUT VOLTAGE OUTPUT VOLTAGE 
(OUTPUT HIGH) (OUTPUT LOW) 
Fe é é 
"2.0 0 2.0 4.0 6.0 8.0 1.0 1.0 3.0 5.0 7.0 0 0.5 1.0 15 2.0 
Vy ~ INPUT VOLTAGE VOLTS ; Voyr ~ OUTPUT VOLTAGE - VOLTS Voyr > OUTPUT VOLTAGE - VOLTS 
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TTL/MSI ¢ 9342/54182, 74182 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to+125°C 
Vcc Pin Potential to Ground Pin -0.5V to+7.0V 
*Input Voltage (dc) —0.5V tot5.5V 
*tnput Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to+Vc¢c value 
Output Current (dc) (Output LOW) +30 mA 


“Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


9342KM/64182XM “55°C 10 125°C 
9342XC/74182XC 4.75 V 5.25 V 0°C to 75°C 


X= package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS 
SYMBOL PARAMETER MIN. A 


PART NUMBER TEMPERATURE 


UNITS CONDITIONS 


= 


VOH Output HIGH Voltage 2.4 Volts Vcc = MIN., low = -800 LA 
VIN = ViH or Vi_ per Truth Table 
VOL Output LOW Voltage Volts Vcc = MIN., lot = 16 mA 
Vin = Vin or Vit per Truth Table 
Vin Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Threshold 
Voltage for All inputs 
VIL Input LOW Voltage Volts Guaranteed Input LOW Threshold 
Voltage for All Inputs 
Vep Input Clamp Diode Voltage Volts Vec = MIN., tin = -12 MA, Ta = 25°C 


Wie input LOW Current Vcc = MAX., Vin = 0.4 V 


Ly Se 
Po, P1_or G3 


WH 


= 
> 


Vcc = MAX., Vin = 2.4 V 


Po _ = 
Po, Py_or G3 


3 
> 


Vcc = MAX., Vin = 5.5 V 


Vcc = MAX., Vout = 0.0 V 


Isc Output Short -40 
Circuit Current (Note 4) 


>> mPD> > > 


ICCH Power Supply Current 
9342XM/54182XM Vcc = MAX. 
9342XC/74182XC All outputs HIGH 
ICCL Power Supply Current V =MA 
9342XM/54182XM 65 cc Xx. 
9342XC/74182XC 72 All Outputs LOW 
NOTES: 
1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. t 


2 Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 
3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 


temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 


4. Typical limits are at Voc = 5.0 V, 25°C, and maximum loading. 
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TTL/MSI ¢ 9342/54182, 74182 


SWITCHING CHARACTERISTICS (T, = 25°C, Vcc = 5.0V, Pin 8 = Gnd) 


SYMBOL PARAMETER RIMS UNITS CONDITIONS 


tPLH (Cy to Ch+x, Cnty, Cn+z) 16 ns Po = Py = Po = Gnd, Go = Gy = Go = 4.5V 
tPLH (Po, Py, or P5 to ns P, = Gnd (If not under test), 
tPHL Cn+x, Cnty, or Cy+z) n = Go = Gq = Go = 4.5V, Fig.2 


9 Cc 
tPLH (Gg, Gq or Go to ns Gy = 4.5V (If not under test), 
tPHL Chtx, Cnty, or Cy+z2) Ch a Po = Py = Po = Gnd, Fig.2 
tPLH (Py, Pp or P3 to G or P) 12 Py = Gnd (If not under test), 
tPHL 15 Go = Gy = Go = G3= Cp = 4.5 VFig.1 


tPLH (Gg, G1, G2 or G3 to G) Gy = 4.5V (If not under test), 
tPHL 15 Py = Pp = P3 = Gnd, Fig. 1 
tPLH (Po, Py, Po or P3 to P) 12 Py = Gnd (If not under test), 
tPHL 15 Fig. 1 


SWITCHING TIME WAVEFORMS 


INPUT 
Ch, Pi, or G 
(| =0, 1, 2 or 3) 
OUTPUT _ 


Crtxe Catys Cnez G. OR P 


Fig. 1 


INPUT 
Po, Py, P2 OR Go, G1, G2 
tPHL tPLH 


OUTPUT 
Cn+x, Chty: Cntz 


1.5V 1.5V 


Fig. 2 
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TTL/MSI 93842 


LOOKAHEAD CARRY GENERATOR 


DESCRIPTION — The TTL/MSI 93542 is a high speed Lookahead Carry Generator. It is generally 
used with the 93841 4-Bit Arithmetic Logic Unit to provide super high speed lookahead over word 
lengths of more than four bits. The lookahead carry generator is fully compatible with all members of 
the Fairchild TTL Family. 


TYPICALLY 4 ns DELAY FOR EACH LEVEL OF LOOKAHEAD 
PROVIDES LOOKAHEAD CARRIES ACROSS A GROUP OF FOUR ALU’S 


e MULTI-LEVEL LOOKAHEAD FOR HIGH SPEED ARITHMETIC OPERATION OVER LONG 
WORD LENGTHS 


e INPUT CLAMP DIODES 
© TTL COMPATIBLE 


LOGIC SYMBOL 


2 1 1514 6 5 


Cc 
n 93842 


Cnty Cnty Cntz 


Vcc = Pin 16 
GND = Pin8 


CONNECTION DIAGRAMS 


PIN NAMES 

Ch Carry Input DIP (TOP VIEW) 
Go, G2 Carry Generate (Active Low) Inputs 

G1 Carry Generate (Active Low) Input 

G3 Carry Generate (Active Low) Input 

Po Py Carry Propagate (Active Low) Inputs 

Po Carry Propagate (Active Low) Input 

P3 Carry Propagate (Active Low) Input 


Carry Outputs 
Carry Generate (Active Low) Output 
Carry Propagate (Active Low) Output 


FLATPAK (TOP VIEW) 


O = Pin Numbers 
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TTL/MSI 9344 
BINARY ( 4-BIT BY 2-BIT ) FULL MULTIPLIER 


DESCRIPTION — The TTL/MSI 9344 is a 4-bit by 2-bit Full Multiplier building block. It multiplies 
two binary numbers and simultaneously adds two other binary numbers to the product. 9344's can be 
interconnected to form a high speed multiplier array of any size. The device is constructed with TTL 
compatible inputs and outputs. Inputs are buffered to reduce loading. The device is fully compatible 
with all members of the Fairchild TTL family. 


LOGIC SYMBOL 


19 18 4 5 23 22 21 20 


Mi Mg Yq Yo X3 X2 X41 Xo 


¢ PERFORMS DIRECT MULTIPLICATION Cf nee 
e EXPANDS TO ANY SIZE ARRAY WITHOUT ADDITIONAL COMPONENTS Ko 54 
e MULTIPLIES AND ADDS SIMULTANEOUSLY K3 So 
e TTL COMPATIBLE 

PIN NAMES LOADING 

Xo, X1, X2, X3 Multiplicand Inputs (Active LOW) 2/3 ULL. Vcc = PIN 24 

Yo. Y4 Multiplier Inputs (Active LOW) 2/3 ULL. GND = PIN 12 

My Additive 1.0 ULL. NC = PIN 1, 2,3, 13 
Ko, Mo Carry Inputs 4.0 ULL. 

Ky, Ko, K3 (Active LOW) 2.0 ULL. CROP Can 
So, $1, $2, $3, $4, S5 Outputs 10 ULL. 


1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 


LOGIC DIAGRAM 


4X 2MULTIPLIER 93447 


SYS Ys! 


xi 


Xi 


x] 
3 


VVVVV VY 


© 
@ 
@ 
@ 
@ 
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FAIRCHILD TTL/MSI e 9344 


FUNCTIONAL DESCRIPTION — The 9344 is a binary full multiplier for 4-bit by 2-bit words. It is easily expandable in an array to form a high 
speed parallel multiplier of any length. 


The functional equation is illustrated below: 


S(6-bits) = X(4-bits) times Y(2-bits) plus M(2-bits) plus K(4-bits) 


Functionally the 9344 multiplies a 4-bit word (Xo — X93) by a two bit word (Yo — V4; generating eight partial products. Two other words, 
Ko — Ky and Mo _ M, , are added to these partial products through a lookahead carry adder, generating a 6-bit product/sum. 


The function can be described by the following equation (note that ‘‘+’’ means arithmetic addition) : 
S = 29 (XgYQ + Mg + Kg) + 21 (X1VQ + XQV1 + My + Ky) + 22 (XaVQ + X1¥1 + Ka) + 23 (X3VQ + XQVq + Kg) + 24 (X3Y4). 
All inputs and outputs are active LOW; X and Y inputs are buffered to present only one TTL unit load. 


The device operates only on positive numbers. If two‘s complement mutliplication is required, then the numbers must be changed to sign- 
magnitude before multiplication, or else the product must be corrected following multiplication of the two’s complement numbers. The 
correction algorithm depends on whether X or Y or both are negative. 


If X is negative: 
Subtract Y from most significant half of product. 


If Y is negative: 
Subtract X from most significant half of product. 


If both X and Y are negative: 
Add X plus Y to most significant half of product. 


The result will be the correct two’s complement product. 


MULTIPLICATION TIME WEIGHTING FACTORS OF THE BASIC MULTIPLIER 


TIME (ns) 


This block represents the basic 4 by 2-bit multiplier, and indicates 
the weighting factors (power of two) attached to each of the inputs 
and outputs. 


SWITCHING CHARACTERISTICS 


Ko TO Ss 


| ! 
INPUT (M4) INPUT 1K o} 1. 1.5V 


OUTPUT (83) 5 i QUTPUT {Sg} 


Fig. 3 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5 Vto+7.0V 
*Input Voltage (dc) 0.5 V to +5.5 V 
*(nput Current (dc) -30 MA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 V to+Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
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FAIRCHILD TTL/MSI «+ 9344 


GUARANTEED OPERATING RANGES 
SUPPLY VOLTAGE (Vcc) 


PART NUMBER TEMPERATURE 
; j TYP. MAX. 
9344 XM . 5.0 V 5.5V -55°C to 125° C 


9344 XC . O°C to 75° C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS 
SYMBOL PARAMETER MIN. TYP. MAX. CONDITIONS 
. (Note 4) 
VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Threshold Voltage for 
4 


All Inputs 
VIL Input LOW Voltage 


Lo Guaranteed Input LOW Threshold Votlage for 
All [nputs 
Vou ——3 


Vcc = MIN., lor = 16 MA, Ving = Vix or VIL 
tH Input HIGH Current 


Yo,1: X0,1,2,3 Vcc = MAX., Vin =2.4V 


Input LOW Current 
Yo,1: X0,1,2,3 
M4 


K1,2,3 
Kg, Mo 


Output Short Circuit -20 
Current (Note 5) 
Power Supply Current 


Input Clamp Diode 
Voltage 


Vcc = MAX., Vin = 0.4 V 


Vcc = MAX., VouT = 0.0 V 


t 
wy 
(jo) 


Vcc = MAX. 
Vcc = MIN., tly =-12 MA, Ta = 25°C 


NOTES: 
The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 
Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 
The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 
Typical limits are at Voc = 5.0 V, 25°C, and maximum loading. 
Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (T, = 25°C) 


LIMITS 
Turn Off Delay Input to 40 51 
foontreay | eT 
owwtwsy | 
Output (M4 to S3) 
Turn Off Delay Input to 16 22 
ET a 
Turn On Delay Input to 
Output (Kg to $5) 39 


4 
30 
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FAIRCHILD TTL/MSI « 9344 


TYPICAL MULTIPLICATION ARRAYS 


The 9344 can be assembled in an iterative structure to perform multi-bit multiplication. The blocks are interconnected so that partial product 
sums generated in a particular 9344 are applied, if necessary, to equal weight carry inputs (Ko4 (2,3 oF Mo,1) of succeeding stages. 


In the iteritive multiplication arrays shown, weighting factors of the carry and sums between 9344's are indicated (i.e.,0 = 20,1 = 21, 2=22, 
etc.). Labels inside the blocks identify bits multiplied in that block. For instance O—O refers to multiplicand bits Bo, 1,2, 3 and multiplier bits 
Ag. 1, while 4—2 would represent multiplicant bits Bg, 5, 6, 7 and multiplier bits A9, 3. 


8-BIT BY 5-BIT MULTIPLICATION ARRAY 


INPUTS 


(1 4} 9N32°7432 


8456.7 
A34 


AVAU, 


PRODUCT 
Fig. 5 


8-BIT BY 8-BIT MULTIPLICATION ARRAY 


MULTIPLIER MULTIPLICAND 
INPUT INPUE 
Ag 1,2,3,4,5,.6,7 


Py Ps 6 Pia Pig Pia Pig 
PRODUCT MSB 


Fig. 6 
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eLL-8 


INPUTS TYPICAL MULTIPLICATION ARRAYS 


B A 


X0.1,2,3 Yo1 Mo 


KEY: 

X = 4BIT MULTIPLICAND, INPUT B 
Y = 2BIT MULTIPLIER, {NPUT A 
ALL INPUTS ACTIVE LOW 


Bo 12,3 
A12,13 
MULTIPLIER 
(NPUT 
40-15 
0-12 
Bo, 1,2,3 
Ag.¢ 

a | 

| f 0-10 ff | 

a a 

Bo,1,2,3 
Ags 

| | a | 

a) r}o64406CUdEL SP aC 

a | | a 

Bo,1,2.3 
Ao. 
a a a a B a 
0-0 |} 02 a fy 4-2 B rf} 06a206—hCULJ 12-0 
B B a B | | 
Po Py PoP Pa Ps Pe Pa Pg Pg Pio Pay Pig Pag 


12-2 


Pig P45 


PRODUCT 


pn 
pa 
eS 


Pig Paz 


(Cont‘d) 


16-BIT BY 16-BIT MULTIPLICATION ARRAY 


12-6 


Pig Pug 


12-8 


Poo Pay 


Poo Po3 


MULTIPLICAND 


Poq Pos 


INPUT 
Baus 


Pag Paz PogPo9 P30 Pai 


Note: Each block represents one 9344. Labels inside the blocks identify bits multiplied in that block. The first number is the 4-bit B input, and the second number is the 2-bit A input. For 


instance, 12—0 refers to multiplicand bits B12, 13, 14. 15 and multiplier bits Ag, 4. 


Fig. 7 


ISA/TLL GQIIHOYIVS 


VvEG6 


TTL/MSI 9345/5445, 7445 


93145/54145, 74145 
1-OF-10 DECODER/DRIVER 


DESCRIPTION. — The 9345/5445, 7445 and 93145/54145, 74145 1-of-10 Decoder/Drivers are 
designed to accept BCD inputs and provide appropriate outputs to drive 10 digit incandescent displays. 
All outputs remain off for all invalid binary input conditions. These devices are designed for use as 
indicator/relay drivers or as open-collector logic circuit drivers. Each of the high breakdown output Weel 
transistors (9345/5445, 7445 = 30 V and 93145/54145, 74145 = 15 V) will sink up to 80 mA of 
current. Typical power dissipation is 215 mW. 


LOGIC SYMBOL 


Pa Pa Pc Pp 


9345/5445, 7445 

PIN NAMES LOADING 93145/54145, 74145 

(Note a) 

Qg OQ; Oy 03 Ay Ag Ag Ay Ag Og 
Pa, Pg,Pc.Pp BCD Inputs 1 ULL. 
Qo to Ag Outputs (Note b) 
Ne Vec = PIN 16 
= : L ; 

a. 1U.L. = 40 vA HIGH/1.6 mA LOW Ag aiie 
b. Output Characteristics. 


MAX. Sinking current in LOW state 80mA. 

MIN. HIGH Voltage breakdown: 
9345/5445, 7445 30 V 
93145/54145, 74145 15V 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


LOGIC DIAGRAM 


INPUTS 


INVERTERS 


DECODER/DRIVER 
GATES 


OUTPUTS 


Positive Logic: See Truth Table. 
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


RECOMMENDED OPERATING CONDITIONS 


Operating Free-Air Temperature Range 


| MN. | 
Supply Voltage Vcc (See Note 3) | 45 [ 50 | 55 | 4.75 | 50 | 5.25 Volts 
Ie o88 0 


Twin. | tvP. | wax. | min. | TYP. | MAX. oe 
Voltage on Any Output (See Note 4) i nee 2 eee eee 15 Volts 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS sense 
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) 
(Note 2) | MAX. FIGURE 


VIH Input HIGH Voltage 2.0 
VIL Input LOW Voltage 


VOL Output LOW Voltage 


VOH Output HIGH Voltage 


SWITCHING CHARACTERISTICS (T, = 25°C) 


SYMBOL 


NOTES: 
1. 


@ 


(Each Input) mA Vcc = MAX., Vin =5.5V 
Ne ese mA | Vee =MAX., Vin = 0.4 V 4 
(Each Input 
70 mA 


TTL/MSI « 9345/5445, 7445 « 93145/54145, 74145 


Storage Temperature -65°C to +150°C 


Temperature (Ambient) Under Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5 V to+7.0 V 
*Input Voltage (dc) -0.5V to +5.5 V 
*Input Current (dc) -30 mA to +5.0 MA 
Voltage Applied to Outputs (Output HIGH) —0.5V to +30V 
Output Current (dc) (Output LOW) +80 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


9345XM/5445XM 9345XC/7445XC . 
PARAMETER 93145XM/54145XM 93145XC/74145XC UNITS 


25 70 °C 


9345/5445, 7445 3145/54145, 74145 
5 ee ETER 93145/54145 


Volts Guaranteed Input HIGH Threshold Voltage 1&2 
Volts Guaranteed Input LOW Threshold Voltage 1&2 
Volts | =80mA 

a Vcc = MIN. 1 
Volts’ | lop = 20mA 
Volts 9345/5445, 7445 Vcc = MAX. : 


Volts | 93145/54145, 74145 | IoH = 250 uA 
uA Vcc = MAX., Vin =2.4V 


30 


Input HIGH Current 


meses 
a 
a 


9345/7445, 93145/74145 


TEST 
FIGURE 


UNITS TEST CONDITIONS 


LIMITS 
cineca | min. | TYP. | 
Turn Off Delay Input to Output pf | 80 | 


Turn On Delay Input to Output 


For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

Typical limits are at Voc = 5.0 V, 25°C. 

These voltage values are with respect to network ground terminal 
This rating applies when the output is off. 


ns 
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TTL/MSI ¢ 9345/5445, 7445 « 93145/54145, 74145 


TRUTH TABLE 


INPUTS OUTPUTS 
Pp Po PB PA ) 1 2 3 4° Q5 OG Q7 Ag 9 
H H H H 


ol 
+} Ol 


L 


TEUELTTeTIITeErrrrrere 
DTrtrmrrrrriririrrrer 
Drerrirtrrerrrrricer 
Drerrrririrgrcririer 
ee ee a a a 
ef af ips fs ofa ls na os ei el ls ls 

pegs nie is lips oR elk ois is cil cian Rs lea OP am wag LO 
Fi es oe i ig ie oe ws ls es A oP pass a we om 
ea a a 
er Pete ee Sa Ss 

ls ef i an igs ee bc wis A al lf en ls 

fs cea athe os ie nies oe = abe Cae oc eee Ne 

ee ee oi Aa he MN eae wah on le wos wie 

As rab ls ec clu vag eioes it ot es ames we of (PL 


H = HIGH Voltage Level 
L = LOW Voltage Level 


SCHEMATIC DIAGRAMS 


EACH PAIR OF INPUT INVERTERS EACH DECODER/DRIVER GATE 


Voc 
© 


INTERNAL 
A,B,C, ORD 


INTERNAL 
CONNECTION 
TO INPUT 
INVERTERS 
(SEE LOGIC 
DIAGRAM) 


NOTE: Component values shown are nominal. = 


PARAMETER MEASUREMENT INFORMATION 
DC TEST CIRCUITS* 


1. Each output is tested separately in the ON state. 1, Each output is tested separately in the OFF state. 


Fig. 1 Fig. 2: 


* Arrows indicate actual direction of current flow. 
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TTL/MSI e 9345/5445, 7445 e 93145/54145, 74145 


D.C. TEST CIRCUITS* (Continued) 


Vec 


1. Each input is tested separately. 1. When testing |}, each input is tested separately. 


Fig. 3 


SWITCHING CHARACTERISTICS 


PARAMETER MEASUREMENT INFORMATION 


OPEN SEE 


2. When testing Icc¢ all inputs are gounded and 
outputs are open. 


* Arrows indicate actual direction of current flow. 


PARAMETER MEASUREMENT INFORMATION 


8421 


TRUTH-TABLE 


GENERATOR 
{See Note 1} 


*{ncludes probe and jig capacitance. 


TEST CIRCUIT 


TYPICAL INPUT 


VOLTAGE 
WAVEFORMS 
(See Note 1} INPUTS 
B,c, ORD 


TYPICAL OUTPUT 
VOLTAGE 
WAVEFORMS 


OU TPHL le 
VOLTAGE WAVEFORMS 


NOTE: 

1. The truth-table generator has the following charateristics: 
VoH 2 2.4 V, VoL S 0.4 V, tp and t; < 10 ns, and 
PRR = 1 MHz. Inputs B, C, and D transitions occur 
simultaneously with or prior to input A transitions. 


Fig. A SWITCHING TIMES 
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TTL/MSI 9348 


12-INPUT PARITY CHECKER/GENERATOR 


DESCRIPTION — The TTL/MSI 9348 is a 12-Input Parity Checker/Generator generating odd and even 
parity outputs. !t can be used in high speed error detection applications. The 9348 uses TTL tech- 
nology for high capacitive drive capability, and provides low impedance in both logic states for good 
ac noise immunity. All inputs feature diode clamping to reduce negative line transients. This device 
is compatible with all members of the TTL family of digital integrated circuits. ; 


e BOTH ODD AND EVEN PARITY OUTPUTS PROVIDED 

@ GENERATES A PARITY BIT FOR UP TO 12 BITS 

e CHECKS FOR PARITY ON UP TO 12 BITS 

e EASILY EXPANDABLE 

e® HIGH DRIVE OUTPUT CIRCUITRY 

@ INPUT CLAMP DIODE LIMITS HIGH SPEED TERMINATION EFFECTS 

e@ TTL COMPATIBLE 

PIN NAMES LOADING 
(Note a) 

Ig to 144 Parity Inputs 2 ULL. 

PO Odd Parity Output (Note b) 10 ULL. 

PE Even Parity Output (Note b) 10 ULL. 

NOTES: 


(a) 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 
(b) 10 ULL. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor. 


LOGIC DIAGRAM 


; OB. 

to® é }) > 

12 [ >o ) > 

p> > ) > 

1,2 S ) D Y 1) > d> ® 50 
is? Pe }) > Pre 
2b. ) > 

® 

2p > 

2. 1) > dS 

b= > O= Pin Numbers 
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On AO FP WDM 


LOGIC SYMBOL 


1112131415 123 4 5 6 7 


'o ly 'o Ig Ia ts be by 'g 'g Go la 
9348 


PO 


Vcc = Pin 16 
Gnd = Pin 8 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


FLATPAK (TOP VIEW) 


FAIRCHILD TTL/MSI « 9348 


FUNCTIONAL DESCRIPTION — The MSI 9348 is a 12-input parity generator. It provides odd and even parity for up to 12 data bits. The Even 
Parity output (PE) will be HIGH if an even number of logic ones are present on the inputs. The Odd Parity output (PO) will be HIGH if an odd 
number of logic ones are present on the inputs. The logic equations for the outputs are shown below. 


PO = Ig 14 19 13 © 14 @ 15 2 Ig @ 17 @ Ig ® Ig 149 9 144 
PE = Ig ol, 919 013 014 15 © 1g 017 © Ig ® Ig 8149 © 144 


NOTE: Less through delay is encountered from the lo, 4, 12, and !3 inputs than Iq thru 144 inputs. Therefore, if some signals are slower than 
others, the slower signals should be applied to these four inputs for maximum speed. 


TRUTH TABLE 


lo, 14, 12, 13, 14, I, te, 17, 1g, 19, L410. I44 
All Twelve Inputs LOW 
Any One Input HIGH 
Any Two Inputs HIGH 
Any Three’ Inputs HIGH 
Any Four Inputs HIGH 
Any Five Inputs HIGH 
Any Six Inputs HIGH 
Any Seven Inputs HIGH 
Any Eight Inputs HIGH 
Any Nine Inputs HIGH 
Any Ten Inputs HIGH 
Any Eleven Inputs HIGH 
All Twelve = Inputs HIGH 


OUTPUTS 


oepeoro7r0 7202700 
-~-OoOo},-07/0/0"00- 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


INPUT EQUIVALENT CIRCUIT OUTPUT EQUIVALENT OUTPUT EQUIVALENT 
Voc CIRCUIT (Output HIGH) CIRCUIT (Output LOW) 

°Vcc OUT 

2.0kQ 
INPUT a. 
= . OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE 
INPUT VOLTAGE (OUTPUT HIGH) (OUTPUT LOW) 


Uy 7 INPUT CURRENT - mA 


Igyy 7 OUTPUT CURRENT - mA 
Joyy 7 OUTPUT CURRENT - mA 


-30 
“1.0 0 1.0 2.0 3.0 4.0 0 2.0 4.0 6,0 8,0 10 0 9.4 0.8 1.2 1.6 
Vin - INPUT VOLTAGE - VOLTS Vout - QUTPUT VOLTAGE - VOLTS Vout 7 OUTPUT VOLTAGE - VOLTS 
Fig. 1 Fig. 2 Fig. 3 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5V to +7.0V 
*Input Voltage (dc) -0.5 V to +5.5 V 
*Input Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 V to+Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage Limit or tnput Current is sufficient to protect the inputs. 
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FAIRCHILD TTL/MSI « 9348 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBER TEMPE RATURE 


—55°C to 125°C 
0°C to 75°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS 


SYMBOL PARAMETER 


| A Woo = MAX, Vin = 24 V_ 


Ne Input LOW Current . a ie -3.2 A Vcc = MAX., Vin = 0.4 V 


Isc Output Short Circuit Current 35 5 A Vee MAX, Your = oe _ 
(igs) (Note 5) 


icc | Power Supply Gurrent [|| mA Vgc = MAK = 
oe Ee a eee 


UNITS CONDITIONS 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 
Guaranteed Input LOW Threshold 
Volts 
Voltage for All Inputs 
Vcc = MIN., IoH = -800 uA 
Vin = Vin or Vi_ per Truth Table 


vor | Vcc = MIN., lol = 16 mA 


Vin = Vin or Vi_ per Truth Table 


NOTES: 

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

(3) The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the tempera- 
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

(4) Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 

(5) Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Ta = 25°C) 


SYMBOL PARAMETER eel Spi. UNITS TEST acneiCns:. 


(13 to PO, Pin 14 to Pin 9) 


| MIN. | Ee MINS | 
vo [emer | [ef [ [ef = 
(14 to PO, Pin 15 to.Pin 9) 
(14 to PO, Pin 15 to Pin 9) CET Se he 
ve [mrmereere™| tote [== [= fom 
(14 to PE, Pin 15 to Pin 10) 
Sai Turn On Delay Input to Output pf at | ae | | a fc [ome | 
(14 to PE, Pin 15 to Pin 10) 
Turn Off Delay Input to Output . | 
tPLH 20 27 


Vcc =5.0 V, CL = 15 pF 

Pi 1, 4, 5, ,7,11, 
20 29 ns ns Lee : 

12,13 & 15= Gnd 

Pin 3 HIGH 


Vcc =5.0V, CL =15 pF 


Turn On Delay input to Output : 
tPHL 19 25 19 27 ns Pins 1, 2, 3, 4, 5, 6, 7, 


(14 to PO, Pin 15 to Pin 9) 
11, 12, 13, 14 = Gnd 
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TTL/MSI 9350 
DECADE COUNTER 


DESCRIPTION — The TTL/MSI 9350 is a Monolithic Decade Counter. This multifunctional MSI 
building block is capable of being used as a divide-by-two, divide-by-five or divide-by-ten counter. 
tt is useful in a large number of counting applications in digital computer systems, data handling 
systems and contro! systems. 


LOGIC SYMBOL 


@ FUNCTIONALLY EQUIVALENT TO THE 7490 

® STANDARD CORNER POWER PINS FOR EASY USE 

e HIGH SPEED, 18 MHz TYPICAL a 

@ TYPICAL POWER DISSIPATION OF 160 mW ] Q9 0, Q 04 
@ TTL COMPATIBLE 

e ALL CERAMIC, HERMETIC 14-LEAD DUAL IN-LINE PACKAGE 

e INPUT DIODE CLAMPING 

PIN NAMES pate Voc = Pin 14 
CPo Clock First Stage Negative Edge Input 2 ULL. ee yee 
CP 4 Clock Second, Third, and Fourth Stage Negative Edge Input 4U.L. : 

MR “AND” Master Reset to Binary Zero (Asynchronous) Input 1 ULL. 

MS “AND” Master Set to Binary Nine (Asynchronous) Input TULL, CONNECTION DIAGRAM 
Q9,01,07,03 Counter Outputs (Note b) 10 ULL. DIP (TOP VIEW) 
NOTES: 


(a) 1 Unit Load (U.L.) = 40 vA HIGH/1.6 mA LOW. 
(b) 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor. 


LOGIC DIAGRAM 


NC — No internal connection 


© = Pin Numbers 
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FAIRCHILD TTL/MSI » 9350 


FUNCTIONAL DESCRIPTION 


The 9350 is an up decade counter. It consists of four dual-rank, master-siave flip-flops internally interconnected to provide a dividy-by-two 
counter and a divide-by-five counter. A gated “AND” Master Reset is provided to inhibit counting and return all outputs to a LOW state. A 
gated ‘‘AND” Master Set is provided which will set the counter to a binary coded decimal count of nine (9), overriding all other count or reset 
conditions. Since the output from the first flip-flop is not internally connected to the succeeding stages, the device may be operated in three 
independent count modes: 


A. BCD Decade Counter — The CP, input must be externally connected to the Qo output. The CP9 input receives the incoming count and a 
BCD count sequence is produced. 


B. Symmetrical Divide-By-Ten Counter — The Q3 output must be externally connected to the CPo input. The input count is then applied to 
the CP4 input and a divide-by-ten square wave is obtained at output Qo. 


C. Divide-By-Two & Divide-By-Five Counter — No external interconnections are required. The first flip-flop is used as a binary element for the 
divide-by-two function. (CPg as the input and Qg as the output.) The CPy input is used to obtain binary divide-by-five operation at the Q4, 
Q9, and Q3 outputs. 


NOTE: The 9350 flip-flops change state after the HIGH to LOW transition of the clock. 


MODE SELECTION BCD COUNT SEQUENCE 


a 
m 
n 
m 
+ 
~ 
Yn 
m 
+ 
2 
v 
Cc 
- 
Se) 


eexexes |S 


MRo9 
H x 
H L 
x H 
4 _ & 
L L 
x L 
L x 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don’t Care Condition 


TFT retdrtrere tire 
~—rriraraiarr er Fj, 


L 
H 
L 
H 
L 
H 
L 
H 
L 
te 


Tomorrrererecer 


NOTE: Output Qg is connected to 
Input CP4 for BCD count. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias 0°C to +75°C 
Vcc Pin Potential to Ground Pin -0.5V to +7.0V 
*Input Voltage (dc) -0.5V to +5.5V 
*Input Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 V to +Vcc value 
Output Current (dc) (Output LOW) , +30 mA 


*Either Input Voitage limit or Input Current limit is sufficient to protect the inputs. 


RECOMMENDED OPERATING CONDITIONS 


9350XC (IND) 
PARAMETER UNITS 
Supply Voltage Voc ee e+ Volts 


Operating Free Air Temperature Range 
Normalized Fan Out from Each Output, N 


Width of Reset Pulse, tp (reset) 
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FAIRCHILD TTL/MSI e 9350 


ELECTRICAL CHARACTERISTICS (Ta = 0°C to +75°C, ———————v—ee = 5.0 V +5%) (Part No, 9350XC*) 


| umits sd 
SYMBOL PARAMETER TYP. UNITS CONDITIONS & COMMENTS 
(Note 4) MAX. 
ne inputHIGH Vortans ar Guaranteed Input HIGH Threshold 


Voltage for All Inputs 


Vale Guaranteed Input LOW Threshold 
olts 
Voltage for All Inputs 


VIL Input LOW Voltage 


VOH Output HIGH Voltage 


VOL Output LOW Voitage | 0.2 Volts Vcc = 4.75 V, lo = 16 mA 


Input HIGH Current, MS, MR 10 40 
Vcc = 9.25 V 
20 80 uA 
VIN =2.4V 
40 160 


Volts Vcc = 4.75 V, IoH = -800 uA 


NH CPo 
CP, 
Input HIGH Current All Inputs Le ee | m Vcc = 9.25 V, Vin = 5.5 V 
Input LOW Current, MS, MR Vv -5.25V 
HL co ms ae av : 
CP, iN : 
Isc Output Short Circuit Current 18 Vv 5.25V.V ov 
— mM = ‘ i; = 
(tos) (Note 5) oe oe 
lec Power Supply Current m Vcc = 9.25 V 


*X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


NOTES: 

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

(3) The specified LIM!TS represent the ‘‘worst case’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the tempera- 
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

(4) Typical limits are at Voc = 5.0 V, 25°C, and max. loading. 

(5) Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (T, = 25°C) 


PARAMETER MIN. TYP. MAX. UNITS 


Turn-Off Delay CPg to 


SYMBOL 


CONDITIONS & COMMENTS 


t 

PLH Output Q2 Vcc =5.0V, 

rn Turn-On Delay CPo to CL = 15 pF 
Output Qo Qp Output Connected 
Maximum Frequency of to CP4 Input 


f 
mar Input Count Pulses 


SWITCHING TIME WAVEFORMS 


1 2 4 5 8 9 
Vint 10) ; { 
1 
esc! | 
—, ies 


aa re ee 
1 
re ee 
Voutia) ——__—— , 
! 
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TTL/MSI 9352/5442, 7442 


9353/5443, 7443 - 9354/5444, 7444 
FOUR LINE TO TEN LINE DECODER (1-OF-10) 


DESCRIPTION — These monolithic Decimal Decoders consist of eight inverters and ten 4-input 
NAND gates. The inverters are connected in pairs to make BCD input data available for decoding 
by the NAND gates. Full decoding of valid input logic insures that all outputs remain off for all 
invalid input conditions. 


LOGIC SYMBOL 


The TTL/MSI 9352/5442, 7442 BCD-to-decimal; TTL/MSI 9353/5443, 7443 excess 3-to-decimal; 
and TTL/MS! 9354/5444, 7444 excess 3 gray-to-decimal decoders feature familiar transistor- 
transistor logic (TTL) circuits with inputs and outputs compatible for use with other TTL and 
DTL circuits. The dc noise margins are typically 1.0V and power dissipation is typically 140 mW. 
Full fan out of 10 is available at all outputs. 


GND = Pin8 


9352/5442, 7442 
9353/5443, 7443 
9354/5444, 7444 


PIN NAMES LOADING 

A,B,C, D BCD Inputs (9352) TULL. CONNECTION DIAGRAM 
A, B, C, D Excess 3 Gray Inputs (9354) TULL. 

Otod Decimal Output 10 ULL. 


1 Unit Load (U.L.) = 40 HA HIGH/1.6 mA LOW 


LOGIC DIAGRAM 
9352/5442, 7442 BCD-TO-DECIMAL 


FLATPAK (TOP VIEW) 


hd 


Oo a By Wy} NI cat 


QO 
2 
Oo 


Positive logic: See truth table, 
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TTL/MSI « 9352/5442, 7442 ¢ 9353/5443, 7443 « 9354/5444, 7444 


TRUTH TABLES 


ALL TYPES 


9353/5443, 7443 9354/5444, 7444 


9352/5442, 7442 


ia 


EXCESS 3 EXCESS 3 GRAY 


BCD 


Sle eles lees 
ro [=f =| fs =| a= ||| a= 
=>] f= f= al |= [= =| (=| = |= 
[=f [==] =] [= [= [= f= |= [=] =]= 
| fella =|] = l= alee =| =| 
hi a aaa 
fae eee alee 
po | ello Ll s| le ol oe 
fe SIE Be sae al 
fe] fo) ffl =l=l =f ==] =| off 
i ee renene 
See ee eee eee 
LEP ERE EEE PE HE 


INPUT 


INPUT 


INPUT 


LOGIC DIAGRAM 
9353/5443, 7443 EXCESS 3-TO-DECIMAL 


INPUT 


OUTPUT 


LOGIC DIAGRAM 
9354/5444, 7444 EXCESS 3 GRAY-TO-DECIMAL 


INPUT 


OUTPUT 
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TTL/MSI ¢ 9352/5442, 7442 « 9353/5443, 7443 « 9354/5444, 7444 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to+7.0 V 
*Input Voltage (dc) —0.5Vto+t5.5V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to+V¢c value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
RECOMMENDED OPERATING CONDITIONS 


| 9352XM/5442XM 9352XC/7442XC 
PARAMETER 9353XM/5443XM, 9354XM/5444xM | 9353XC/7443XC, 9354XC/7444XC UNITS 


TYP. MAX. | MIN. | TYP. MAX. 
[so | ss | 475 | 50 | 525 | vor 
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER a TEMPERATURE RANGE (Unless Otherwise Noted) 


| LIMITS TEST 
SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) FIGURE 
ete. 2) | MAX. 


VIH Input HIGH Voltage Guaranteed Input HIGH Voltage 1&2 
VIL Input LOW Voltage Guaranteed Input LOW Voltage 1&2 


oes 

Vou a volts | Voc =MIN., loy = -0.4 mA, Viy = 2.0 V 2 
ViL=0.8V 
VOL aa volts | Voc =MIN., lol = 16 mA, Vipy = 2.0 V 1 
Vit =0.8V 

| 40 | yA Vcc = MAX., Vin =2.4V - 
1.0 
nee | 


| 


Supply Voltage Vcc 


Operating Free-Air Temperature Range 


Normalized Fan Out from Each Output, N 


lw Input HIGH Current 


9352/7442, 
9353/7443, 9354/7444 


Each Input 3 
Care Vcc = MAX., Vin = 5.5 V | mae 
Nie input LOW Current a Vcc = MAX., Vin = 0.4 VV Each Input 4 
9352/5442, 
Output Short Circuit Current 9353/5443, 9354/5444 
(Note 3) 9352/7442, 
9353/7443, 9354/7444 
® 9352/5442, 
9353/5443, 9354/5444 
Icc Supply Current = Vec= MAX. 4 


SWITCHING CHARACTERISTICS (Ta = ST 


ani a 
PARAMETER UNITS 
| typ. | MAX. 
Turn On Delay apt to Output 
(Through Two Logic Levels) 
Turn On Delay Input to Output 
(Through Three Logic Levels) 


Turn Off Delay Input to Output 
(Through Two Logic Levels) 


Turn Off Delay Input to Output 
(Through Three Logic Levels) 
NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 


(2) Typical limits are at Voc = 5.0 V, 25°C. 
(3) Not more than one output should be shorted ata time. 


TEST 
FIGURE 


SYMBOL 


:fale fa i 
wW QQ 
o1 o 

a 

a 
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TTL/MSI « 9352/5442, 7442 « 9353/5443, 7443 « 9354/5444, 7444 


DC TEST CIRCUITS* PARAMETER MEASUREMENT INFORMATION 


OBNODAOBWN-O 
CONOUARWN=06 


1. Each input is tested separately. 1. Each output is tested separately. 


Fig. 1 Fig. 2 


oO 
1 
2 
3 
4 
5 
6 
7 
8 
9 


1. Each output is tested separately. 


Fig. 3 


OMANOAORBWN=A OO 


1. When testing 1}, each input is tested separately. 1. Each output is tested separately. 
2. When testing I¢c all inputs are grounded and 
outputs are open. 


Fig. 4 Fig. 5 


* Arrows indicate actual direction of current flow. 
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TTL/MSI « 9352/5442, 7442 « 9353/5443, 7443 -« 9354/5444, 7444 


PARAMETER MEASUREMENT INFORMATION (Con'’‘t.) 


SWITCHING CHARACTERISTICS 


8-4-2-1 A 


TRUTH TABLE 8 
GENERATOR 
(SEE NOTE 1) 


OWN OO RAN O 


*Cy. includes probe and jig capacitance. 


TEST CIRCUIT 


TYPICAL INPUT 


IL 

VOLTAGE —>| Ie (SEE NOTE 1) 
WAVEFORMS |_LW_ULU__ 1 | Vin 
(SEE NOTE 1) NI 


TYPICAL OUTPUT 
VOLTAGE 
WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTE: 

1. The truth table generator has the following characteristics: 
VOH 2 2.4V,VoL S 0.4 V, ty and tg < 10 ns, and 
PRR = 1 MHz. Input B, C, and D transitions occur simultaneousty 
with or prior to input A transitions. 


Fig. A SWITCHING TIMES 
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TTL/MSI 9356 
4-BIT BINARY COUNTER 


DESCRIPTION — The TTL/MSI 9356 is a monolithic 4-Bit Binary Counter. This device is capable of 
being used as a divided-by-two, divided-by-eight or a divided-by-sixteen counter. It is useful in a large 
number of counting applications in digital computer systems, data handling systems and control 
systems. 


LOGIC SYMBOL 


e FUNCTIONALLY EQUIVALENT TO THE 7493 

e STANDARD CORNER POWER PINS FOR EASY USE 

e HIGH SPEED, 18 MHz TYPICAL 

e TYPICAL POWER DISSIPATION OF 160 mW 

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

@ TTL COMPATIBLE 

e ALL CERAMIC, HERMETIC 14-LEAD DUAL IN-LINE PACKAGE 

PIN NAMES LOADING ees 
(Note a) Gne au ui 

CPo Clock First Stage Negative Edge Input 2 ULL. NC = Pins 1, 2, 3,6 

CP Clock Second, Third, and Fourth Stage Negative Edge Input 2 ULL. 

MR “AND” Master Reset to Binary Zero (Asynchronous) Input 1 ULL. 

Qo, Q1, Q2, Az Counter Outputs (Note b) 10 ULL. CONNECTION DIAGRAM 

DIP (TOP VIEW) 
NOTES: 


(a) 1 Unit Load (U.L.) = 40 UA HIGH/1.6 mA LOW. 
(b) 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor. 


LOGIC DIAGRAM 


NC — No Internal Connection 


© = Pin Numbers 


8-188 


FAIRCHILD TTL/MSI « 9356 


FUNCTIONAL DESCRIPTION — The MSI 9356 is an 4-bit up binary counter. It consists of four master-slave flip-flops which are internally 
interconnected to provide a divide-by-two counter and a divide-by-eight counter. A gated ‘AND’ master reset is provided to inhibit the count- 
ing and return all outputs to a LOW state.* Since the output from the first flip-flop is not internally connected to the succeeding flip-flops, the 
device may be operated in two independent modes: 


A. 4-Bit Ripple Counter — The output Qo must be externally connected to input CPy. The input count pulses are applied to input CPo. Simul- 
taneous divisions of 2, 4, 8, and 16 are performed at the Qo, Q1, Qg, and Q3 outputs as shown in the truth table. 


B. 3-Bit Ripple Counter — The input count pulses are applied to input CP. Simultaneous frequency divisions of 2, 4 and 8 are available at the 
Q4, Q2 and O23 outputs. Independent use of the first flip-flop is available if the reset function coincides with reset of the 3-bit ripple-through 
counter. 


*(i.e., When both inputs of the ‘‘AND” master reset are HIGH outputs Qg.3 will be forced LOW, resetting the flip-flops, regardless of all other 
input conditions.) 


NOTE: The 9356 flip-flops change state after the HIGH to LOW transition of the clock. 


TRUTH TABLE 


& 
iy 
(e) 
N 
O 
wo 


MODE SELECTION 


RESET INPUTS fi OUTPUTS 
ieee BC oF o1 es 
H = HIGH Voltage Level 


L = LOW Voltage Level 
X = Don’t Care Condition 


os 
SOMO ON ODO GAARWNH OC 


— 
—h 


L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 


or I ore eo ee oe 
Laat irerrr ele le oe 
pa eR ge Os a ee Se) ene a a | 


a a 
ab WN 


Note: Output Q, connected to input CP 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature ~65°C to +150°C 
Temperature (Ambient) Under Bias 0°C to +75°C 
Vcc Pin Potential to Ground Pin -0.5Vtot7.0V 
*Input Voltage (dc) -0.5V to+5.5V 
*Input Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 V to +Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply Voltage Vcc 

Operating Free-Air Temperature Range 
Normalized Fan Out from Each Output, N 
Width of Input Count Pulse, tp (jn) 

Width of Reset Pulse, tp (reset) 
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FAIRCHILD TTL/MSI + 9356 


ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vcc = 5.0 V +5%) (Part No. 9356XC*) 


LIMITS 
SYMBOL PARAMETER TYP. UNITS CONDITIONS & COMMENTS 
Note 4 MAX. 
G teed Input HIGH Threshold 
Vio Input HIGH Voltage 2.0 Volts ne eee ee 
for All Inputs 
G teed Input LOW Threshold 
VIL input LOW Voltage Volts ay ores ed 
for All Inputs 
Vou Output LOW Voltage pf 02 [0a | _vors | _Voc=475V. lon =16mA 
Input HIGH Current, MR 10 40 
, ik Vec = 5.25 V, 
i Po, CPy 20 80 : ViIN=2.4V 
Input LOW Current, MR 
Vcc = 5.25 V, 
tie fay ee mA 
CPo, CP4 Vin =0.4V 
Isc Output Short Circuit Current 
-57 mA Voc = 5.25V,V =0V 


"X= package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


NOTES: 

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

(3) The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’ values normally occur at the tempera- 
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating range. 

(4) Typical limits are at Voc = 5.0 V, 25°C, and max. loading. 

(5) Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (T, = 25°C) 


SYMBOL PARAMETER 


Turn-Off Delay CPo to 
75 135 
Output Q3 
Turn-On Delay CPo to 
75 135 
Output O23 
Maximum Frequency of 
Input Count Pulses 


t 
ect Vcc =5.0V, 
CL = 15 pF 
tPHL 
Qg Output Connected 
To CP, Input 


SWITCHING TIME WAVEFORMS 


1 2 8 9 16 


1.5V 1.5V 
v : \ 
IN( 10} ' ( 
t 


‘LH ~<——— ——_ 
! 


t { 
! | ( 
! j ' | 
t SV | 15V 
Voutiai . ! 
{ ' l { 
1 


! t 
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TTL/MSI 9357A/5446, 7446 


9357B/5447, 7447 


BCD TO 7-SEGMENT DECODER/DRIVER 


DESCRIPTION — The 9357A/5446, 7446 and 9357B/5447, 7447 are TTL, BCD to 7-segment 
Decoder/Drivers consisting of NAND gates, input buffers and seven AND-OR-INVERT gates. They 
offer active LOW, high sink current outputs for driving indicators directly. Seven NAND gates and 
one driver are connected in pairs to make BCD data and its complement available to the seven 
decoding AND-OR-INVERT gates. The remaining NAND gate and three input buffers provide 
lamp test, blanking input/ripple-blanking output.and ripple-blanking input. 


The circuits accept 4-bit binary-coded-decimal (BCD) and, depending on the state of the auxiliary 
‘inputs, decodes this data to drive a 7-segment display indicator. The relative positive-logic 
output levels, as well as conditions required at the auxiliary inputs, are shown in the truth tables. 
Output configurations of the 9357A/5446, 7446; 9357B/5447, 7447 are designed to withstand 
the relatively high voltages ‘required for 7-segment indicators. The 9357A/5446, 7446 outputs 
_ will withstand 30 V and the 9357B8/5447, 7447 outputs will withstand 15 V with a maximum 
reverse current of 250 wA. Indicator segments requiring up to 20 mA of current may be driven 
directly from the 9357A/5446, 7446 or 9357B/5447, 7447 high performance output transistors. 
Display patterns for BCD input counts above nine are unique symbols to authenticate input 
conditions. 
The 9357A/5446, 7446; 9357B/5447, 7447 incorporate automatic leading and/or trailing-edge 
zero-blanking control (RBI and RBO). Lamp test (LT) of these types may be performed at any 
time when the BI/BRO node is a HIGH level. Both contain an overriding blanking input (BI) which 
can be used to control! the lamp intensity or to inhibit the outputs. 


PIN NAMES LOADING 
A, B, C, D BCD Inputs 1 ULL. 
RBI Ripple Blanking Input 1 ULL. 
LT Lamp Test Input 1 ULL. 
BI/RBO Blanking Input or 2.6 U.L. 

Ripple Blanking Output 5 ULL. 
a, tog Outputs 12.5 U.L. 


LOGIC DIAGRAM 


Ht 


~ | 


i 


OUTPUT 


BLANKING INPUT OR 
RIPPLE-BLANKING 
OUTPUT 


¥ 


LAMP-TEST 
INPUT 


RIPPLE-BLANKING 
{INPUT 
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LOGIC SYMBOL 


O_O 
B C D LT RBI 


9357A @ 9357B 


11 10 9 15 14 4 
Vcc = Pin 16 
GND = Pin 8 


9357A/5446, 7446 
9357B/5447, 7447 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


FLATPAK (TOP VIEW) 


Positive logic: See truth table. 


TTL/MSI ¢ 9357A/5446, 7446 « 9357B/5447, 7447 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 


NUMERICAL DESIGNATIONS — RESULTANT DISPLAYS 


TRUTH TABLE 


, i INPUTS = f= OUTPUTS —— 


DECIMAL | __ _ 
OR LT Cc A | BI/RBO c 
FUNCTION 
H 


ESE a GE a ad 
ESE ES Ta GG ata col ceca 
Ea al i el 
EG Aes see e) 
Bes ela ese seeks 


eae 


| =| =| = [| =| >| 


fr 


(A) BI7RBO is wire-AND logic serving as blanking input (BI) and/or ripple-blanking output (RBO). 
The blanking out (BI) must be open or held at a HIGH level when oufput functions 0 through 15 
are desired, and ripple-blanking input (RBI) must be open or at a HIGH level if blanking of a 
decimal O is not desired. X = input may be HIGH or LOW. 

(B) When a LOW level is applied to the blanking input (forced condition) all segment outputs go to 
a LOW level regardless of the state of any other input condition. 

(C) When ripple-blanking input (RBI) and inputs A, B, C, and D are at LOW level, with the lamp 
test input at HIGH level, all segment outputs go to a HIGH level and the ripple-blanking output 
(RBO) goes to a LOW level (response condition). 

(D) When the blanking input/ripple-blanking output (BI7RBO) is open or held at a HIGH level, and 
a LOW level is applied to lamp test input, all segment outputs go to a LOW level. 


RECOMMENDED OPERATING CONDITIONS 


9357AXM/5446XM 9357AXC/7446XC 
PARAMETER 9357BXM/5447XM 9357BXC/7447XC 
MAX. 


Supply Voltage Vcc (See Note 3) : 5.0 5.25 
Operating Free-Air Temperature Range 

Normalized Fan Out From Outputs a through g to Series 54/74 Loads 
Normalized Fan Out From BI7RBO Node to Series 54/74 Loads 


. , Outputs a through g 
Output Sink Current, loc: BITREO Node 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


~N 
o 

° 
oO 


N 


N 
a 


3 
> 


mA 


PARAMETER 


Continuous Voltage at Outputs a through g 


TTL/MSI e 9357A/5446, 7446 « 9357B/5447, 7447 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature _ 
Temperature (Ambient) Under Bias 
Vcc Pin Potential to Ground Pin 
*Input Voltage (dc) 
*Input Current (dc) 
Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 


*Either Input Voltage limit or tnput Current limit is sufficient to protect the inputs. 


—65°C to +150°C 
—55°C to +125°C 
—0.5Vto+7.0V 
—0.5 V to +5.5 V 
—30 mA to +5.0 mA 
—0.5 V to+Vcc value 
+30 MA 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS ae 
SYMBOL PARAMETER TYP. UNITS ode 
(Note 2) | MAX. é 
Input HIGH Voltage 1&2 


Input LOW Voltage 


On-State Output Voltage at 
Outputs a through g 
Output LOW Voltage at 


1&2_ 


0 


w 


6 


aX 


ane eee 
a ee 
Outputs a through g loff = 250 vA 
Off-State Output Voltage at Vcc = MAX., 
Output HIGH Voltage 
Input LOW Current at a 
Ne Any Input Except BI/RBO Node ba 7 7 
Input LOW Current at 
fig Input HIGH Current at | Pr ee A 
Any Input Except BI/RBO Node ae ee ee 
Output Short Circuit Current 


Supply Current 
SPs roa 103 9357A/7446, 9357B/7447 
NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) These voltage values are with respect to network ground terminal. 


SWITCHING CHARACTERISTICS (T , = 25°C) 


= 
A Input to Any Output 

Turn On Delay Input to Output 

A Input to Any Output 


TEST 
FIGURE 


SYMBOL TEST CONDITIONS 


Turn Off Delay Input to Output 
RBI Input to Any Output 

Turn On Delay Input to Output 
RBI Input to Any Output 
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TTL/MSI « 9357A/5446, 7446 « 9357B/5447, 7447 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* 


1. Each input is tested separately. 1. Each input is tested separately for 1),4. 


Fig. 3 Fig. 4 


1. Each output is tested separately. 


Fig. 5 


* Arrows indicate actual direction of current flow. Logic symbol used is representative for all types. 
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TTL/MSI ¢ 9357A/5446, 7446 « 9357B/5447, 7447 


PARAMETER MEASUREMENT INFORMATION (con’t.) 


SWITCHING CHARACTERISTICS 


9 OUTPUT 


GENERATOR 
(See Note 1) 


GENERATOR 
(See Note 1) 


*C_ includes probe and jig capacitance. 
TEST CIRCUIT 


TYPICAL INPUT 
VOLTAGE 
WAVEFORMS 
(See Note 2) 


TYPICAL OUTPUT 
VOLTAGE 
WAVEFORMS 


VOLTAGE WAVEFORMS — A INPUT TO OUTPUTS 


INPUTS A, B,C, AND D 


RBI INPUT 


OUTPUT @ 


VOLTAGE WAVEFORMS — RBI INPUT TO OUTPUTS 


NOTES: 
1. The truth table generator and pulse generator have the following characteristics: 
VOH 22.4 V, VoL <0.4 V, ty and t; < 10 ns, and PRR = 1 MHz. 
2. Inputs B, C, and D transitions occur simultaneously with or prior to input A transitions. RBI = 4.5 V. 


Fig. A SWITCHING TIMES 
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TTL/MSI ¢ 9357A/5446, 7446 « 9357B/5447, 7447 


TYPICAL INPUT/OUTPUT VOLTAGE WAVEFORMS 


SWITCHING CHARACTERISTICS (Continued) 


RBI 


A Lol | Lele] Le Fe of LeftsLafteLo [7] 2fe Lal eLef7Lefe Lol nLefsLefe] x 


rhs 


See Note 1 x 
FORCED 
BI/RBO ‘7 BLANKING INPUT * 


* Xx ---- xX INPUT MAY BE HIGH OR LOW 


c 

oureuts 22- LL L_ ____sp 
Shee Le a eee 
oie fe ee ee eee ee 
ra ee a Ca a 9 RE or ARS 


NOTE: 
1. This LOW level represents the RBO response. 
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TTL/MSI 9358/5448, 7448 
9359/5449, 7449 


BCD TO 7-SEGMENT 


DESCRIPTION — The 9358/5448, 7448 and 9359/5449, 7449 are TTL, 
BCD to 7-Segment Decoders consisting of NAND gates, input buffers and 
seven AND-OR-INVERT gates. The 9358/5448, 7448 offers active HIGH, 
open-collector outputs for current-sourcing applications to drive logic 
circuits or discrete, active components. Seven NAND gates and one driver 
are connected in pairs to make BCD data and its complement available 
to the seven decoding AND-OR-INVERT gates. The remaining NAND gate 
and three input buffers provide lamp test, blanking input/ripple-blanking 
output and ripple-blanking input for the 9358/5448, 7448. Four NAND 
gates and four input buffers provide BCD data and its complement and a 
buffer provides blanking input for the 9359/5449, 7449. 

The circuits accept 4-bit binary-coded-decimal (BCD) and, depending on 
the state of the auxiliary inputs, decodes this data to drive other compon- 
ents. The relative positive-logic output levels, as well as conditions required 
at the auxiliary inputs are shown in the truth tables, 

The 9358/5448, 7448 circuit incorporates automatic leading and/or trailing 


edge zero-blanking control (RBI and RBO). Lamp test (LT) of these types 
may be performed at any time when the BI/RBO node is a HIGH level. They 
contain an overriding blanking input (BI) which can be used to control the 
lamp intensity or to inhibit the outputs. 


PIN NAMES LOADING 
A, B, C, D BCD Inputs 1U.L. 
RBI Ripple Blanking Input 1 ULL. 
CT Lamp Test Input 1 ULL. 
BI/RBO Blanking Input or 2.6 ULL. 
Ripple Blanking Output 5 ULL. 
BI Blanking Input 1 ULL. 
atog Outputs 6 U.L. 


LOGIC DIAGRAM 


OUTPUT 


* 

BLANKING INPUT OR 

RIPPLE - BLANKING 
PuT 


* 
\.AMP-TEST 
(NPUT 7 


RIvPLE - BLANKING ~ 
PUT 


% NOT INCLUDED WITH THE 9359/5449 
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DECODER 


LOGIC SYMBOL 


B C D LT RBI A B C OD BI 


4 
9368/5448, 7448 gsno/oeay. 1A48 


12 11 10 9 15 14 4 


Vcc = Pin 16 Vcc = Pin 14 
GND = Pin 8 GND = Pin 7 


CONNECTION DIAGRAM 
FLATPAKS (TOP VIEW) 


BI/RBO a 
___ 9358/5448,7448 
RBI b 


DIP (TOP VIEW) 


__ 9358/5448, 7448 
RBI b 


Positive logic: See truth table 


TTL/MSI « 9358/5448, 7448 « 9359/5449, 7449 


1 2 3 4 5 6 7 8 9 10 11 12 13 14 


NUMERICAL DESIGNATIONS — RESULTANT DISPLAYS 


TRUTH TABLE 9358/5448, 7448 


[INPUTS —— [OUTPUTS — EN 


DECIMAL | | 
OR (T} Rei} D| Cc} BI] A | BIRBO] a} b}]c}]dleJ|t4sg | Note 
FUNCTION 
a ee ee ee ee 
ee ee Se ee a se ae D 
ae ccc 
4 H}| x {LT HT Lie H LTHTHIL H | H 
5 H{ x [clTaHTtetu H H}it{H{HI| LH a 
6 H | x [rt [H]| HL H clefHlHtalHulw 
7 H | x [LT HT HTH H H}HJ[HitL eto ec 
8 H| x fHietete H H/H{/HTH]H]H]H 
9 H| x [HI LC] LTH H H/H]JH{]e feta] x 
10 HT x TH{[ctylale H cfetaHfalela 
1 H [| Xx LtHTH H uc fH | Lyx | 
2 Tatlx dalelote H H/eftete fH ]u 
13 H | xX H/ LITA H cfcecvufeulaya 
14 H[| x TolaHlalte H cfelaolHlala 
15 H | x THlH|/H/lH| HA cfetefelefe 
BI x x X}|x]x]x L weteyefouyeye 2 
RBI H[ ete feiclcte L L | ctete fe 3 
ct je x x|x]x]x H H/]HIHI]H{IHI]H 4 


TRUTH TABLE 9359/5449, 7449 


fo INPUTS ——~_ ,~———— OUTPUTS§ ———_, 


DECIMAL 
OR 
FUNCTION 


> 


1 


+ 


Xjx/L}xl[xrixzixl}zjz 
+} —4 


1 
2 
3 
4 
5 
6 
7 
8 
9 
12 


~ 
w 


= 
ar 


LTC KPT TCyr | Vly Lyr yc lyTyTicie 
XLpCPTIC LIC Llc lTIcOiTlerl|ciyrjyrie 


o 
}e[r}zjz|e|zfzfe]zfe[ziz(eizlzfelz | 


L 
L 
L 
L 
H 
H 
H 
H 
L 
L 
L 
L 
H 
H 


L 
L 
L 
L 
L . 
L 
L 
L 
H 
H 
H 
H 
H 
H 


> 
> 


rieizteiriciz[e| zie zie leie izcic is | 


G 
| 


CVT TIC PO LTC eLyLiTir cries 


mix[xi}x|xrjx|ziziejazlrjziziziric | 


NOTES: 


(1) BI/RBO is wired-AND togic serving as blanking input 
(BI) and/or ripple-blanking output (RBO). The blanking 
out (BI) must be open or held at a HIGH level when 
output functions O through 15 are desired, and ripple- 
blanking input (RBI) must be open or at a HIGH level 
if blanking of a decimal! O is not desired. X=input may be 
HIGH or LOW. 

(2) When a LOW level is applied to the blanking input 
(forced condition) all segment outputs go to a LOW level, 
regardless of the state of any other input condition. 

(3) When ripple-blanking input (RBI) and inputs A, B, C, 
and D are at LOW level, with the lamp test input at HIGH 
level, ail segment outputs Ss go to a HIGH level and the 
ripple-blanking output (RBO) goes to a LOW level 
(response condition). 

(4) When the blanking input/ripple-blanking output (BI/ 
RBO) is open or held at a HIGH level, and a LOW ltevel 
is applied to lamp-test input, all segment outputs go to a 
LOW level. 


NOTES: 


(1) The blanking input must be open or held at a HIGH level 
when output functions 0 through 15 are desired. 


(2) When a LOW level is applied to the blanking input all 
segment outputs go to a LOW level regardless of the 
state of any other input condition. X = input may be 
HIGH or LOW. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature 

Temperature (Ambient) Under Bias 

Vcc Pin Potential to Ground Pin 

*Input Voltage (dc) 

*Input Current (de) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 


—65°C to +150°C 
~55°C to +125°C 
-0.5Vto+7.0V 
-0.5 V to +5.5 V 

-30 mA to +5.0 mA 
-0.5 V to +Vcc value 
+30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
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TTL/MS! « 9358/5448, 7448 e 9359/5449, 7449 


-RECOMMENDED OPERATING CONDITIONS 


9358XM/5448XM 9358XC/7448XC 
PARAMETER 9359XM/5449XM 9359 XC/7449XC UNITS 


Supply Voltage Vcc (See Note 3) jas | 50 | 55 | 475 | 50 | 525 | volts 
=| 


Operating Free-Air Temperature Range 
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


9358/5448, 7448 9359/5449, 7449 
: : NIT 
PAnOMeElE MAX. MIN. TYP. MAX. SBS 


Continuous Voltage at Outputs a through g Cee ee eet 
Normalized Fan Out From Outputs a through g to Series 54/74 a ae ace i soe 
Loads 
Normalized Fan Out From BI/RBO Node toSeries54/74 Loads | (| iT OCT 
; _ | Outputs a through g Seana: emer Te ee eee Cee (ee 
Cue Sn NEN TOL! [BI/RBG Node EX CO 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS TEST 


SYMBOL PARAMETER Y UNITS TEST CONDITIONS (Note 1) FIGURE 
MIN. |] (Note 2) | MAX. 


viW input HIGH Voltage | 1&2 


VIL Input LOW Voltage ee Volts 9359/5449 1&2 


N 
Oo 


P. 
| 0.6 | 
| 08 | 9358/5448, 7448; 9359/7449 
Vec = MIN. 
7 
ae 
7 
3 
3 


Von On-State Output Voltage 
VOL Output LOW Voltage 9358/5448, 7448] YCC ae. 1 
ie 


Voff Off-State Output Voltage 


0 
0 
5 
5 
3 


Output HIGH Voltage at 
BI/RBO Node 
Output HIGH Voltage at 


Outputs a through g 


| Output HIGH Current at 13 
OH Outputs a through g : 


2.4 
VOH 
2.4 


0.4 
zm 
i 
| 76 | 


- Input LOW Current at Any Input 


Ne Except BI/RBO Node of 9358/5448, 7448 

Input LOW Current at Vcc = MAX. 
Input HIGH Current at Any Input ee hee =e Vcc = MAX., Vin =24V 5 
ve Except BI/RBO Node of 9358/5448, 7448 ae Vcc = MAX,, Vin =5.5 V 


Output Short Circuit Current at Any 


3 
3 


los Output Except Outputs a through g 
9359/5449, 7449 
| 53 | 76 9358/5448 
mA 9358/7448 
Ce ae elt fee are a 9359/5449 | Voc MAX. : 


| 33 | 66 | mA __| 9359/7449 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


LIMITS TEST 
Y L PARAMETER 
Turn Off Delay Input to Output 
A Input to Any Output 


Turn Off Delay Input to Output 


RBI Input to Any Output 
Turn On Delay Input to Output 
RBI Input to Any Output 


Turn On Delay Input to Output 
A Input to Any Output 


*R, = 1kQ for 9358/5448 and 9359/5449; Ry = 66722 for 9358/7448 and 9359/7449. 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. ; 

(2) Typical limits are at Vcc = 5.0 V, 25°C. 

(3) These voltage values are with respect to network ground terminal. 
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PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* 


TABLE |__| rayt 


reit 
|. BI/RBOS 


| Bi/RBOS 


a, 
b 
c 
d 
e 
f 
g 


a 

b 

c 5 

d : } 

* ae TRUTH |__Jirt 
f 

g 


See Notes 


See Note 1 
: 1 and 2 


1. Measure Vor for 9359/5449, 7449. 


1. Measure Von, for 9359/5449, 7449. 
2. Measure Voy for 9358/5448, 7448. 


Measure Vo _ for 9358/5448, 7448. 


Fig. 1 Fig. 2 


1. Each input is tested separately. 1. Each input is tested separately for tH. 


Fig. 3 Fig. 4 


1. Each output is tested separately. 
Fig. 5 


* Arrows indicate actual direction of current flow. Logic symbol used is representative for all types. 


tavailable on 9358/5448, 7448 only. 
§ Bl is available on all types. RBO node is available on 9358/5448, 7448 only. 
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PARAMETER MEASUREMENT INFORMATION (con’t.) 


SWITCHING CHARACTERISTICS 


8-4-2-1 
TRUTH TABLE Sey i reer ann (eae 
GENERATOR 0 

(See Note 1) 


| 
Feu 


PULSE 
GENERATOR LOAD GIRCUIT FOR 
(See Note 1) 9358/5448, 7448 


ge a oe ee ee Se VI 


TYPICAL INPUT Bde 


VOLTAGE 
WAVEFORMS 
(See Note 2) 


TYPICAL OUTPUT 
VOLTAGE 
WAVEFORMS 


| 
—i teHL b#— 
VOLTAGE WAVEFORMS — A INPUT TO OUTPUTS 


9358/5448, 7448 
INPUTS A, B, C, and D 


9358/5448, 7448 
RB! INPUT 


OUTPUT ai. 3 Sree ee 


t 
—4 tpyL 


VOLTAGE WAVEFORMS — RBI INPUT TO OUTPUTS 


NOTES: 
1. The truth table generator and pulse generator have the following characteristics: 
VoH 22.4 V, Vo~ < 0.4 V, t- and te < 10 ns, and PRR = 1 MHz. 
2. Inputs B, C, and D transitions occur simultaneously with or prior to input A transitions. RBI = 4.5 V. 


Available on 9358/5448, 7448 only. 
§ BI is available on all types. RBO node is available on 9358/5448, 7448 only. 


Fig. A SWITCHING TIMES 
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TYPICAL INPUT/OUTPUT VOLTAGE WAVEFORMS 


SWITCHING CHARACTERISTICS (Continued) 


Bl tT =sOBI 
—— OS 
A LeJ TRB PLP Le PL Leh efe]o 7] 2feL4] eLef7 Leff? Lo TA 22f 19] 14575] a cise Ne a Yaad xX 
peLI-L PSL eyp Ly &------- x 
Ge] | j f | Ix-------- x 
D f | |x-------- x 
LT 
9358/5448, 7448 ie = J 
ONLY SoS a a ae * 
FORCED 
TIWIeTcY at See Note 1 ee 
BEBO of OF “BLANKING INPUT 
*X----- xX INPUT MAY BE HIGH OR LOW 


eae oe ee Cl ee Ve ee ee 
9359/5449, 7449 
sk aa a Ln pM 2M Wet eo Wee ys amt eee 


g KH 
NOT 
APPLICABLE 
9359/5448, 7449 


NOTE: 


1. For the 9358/5448, 7448 this LOW level represents the RBO response. 
For the 9359/5449, 7449 a LOW level pulse is applied to the blanking input. 


8-202 


DESCRIPTION — The TTL/MS! 9360/54192, 74192 is a synchronous Up/Down BCD 
Decade Counter, and the TTL/MSI 9366/54193, 74193 is a synchronous Up/Down 4-Bit 
Binary Counter. Both counters have separate up/down clocks, parallel load facility, terminal 


TTL/MSI! 9360/54192, 74192 
9366/54193, 74193 
UP/DOWN DECADE AND BINARY COUNTERS 


LOGIC SYMBOL 


count outputs for multidecade operation and an asynchronous overriding master reset. The 15 1109 


circuits use TTL technology for high speed, and are compatible with the entire Fairchild 


TTL family. 


SYNCHRONOUS OPERATION 

CASCADING CIRCUITRY INTERNALLY PROVIDED 
PARALLEL LOAD FACILITY 

ASYNCHRONOUS MASTER RESET 


© 30MHz TYPICAL COUNT FREQUENCY 

© TYPICAL POWER DISSIPATION OF 300mW 

© INPUT CLAMP DIODES 

« ALL CERAMIC “HERMETIC” 16-LEAD DUAL IN-LINE PACKAGE 


¢ TTL COMPATIBLE 


PIN NAMES 
PL 

Pa, Pp, Pc, Pp 
cPy 

cP5 

MR 


Qa, Ag, Qc, Ap 
TCy 
TCp 


Parallel! Load (Active LOW) Input 
Parallel Data Inputs 

Count Up Clock Pulse Input 

Count Down Clock Pulse Input 

Master Reset (Clear) Input 
(Asynchronous) 

Counter Outputs 

Terminal Count Up (Carry) Output 
Terminal Count Down (Borrow) Output 


1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW 


CPU — p+ 


9360/9366 
D 
Qn 28 %& A 


9360/54192, 74192 & 9366/54193, 74193 


Vcc = Pin 16 
GND =Pin8 


CONNECTION DIAGRAMS 
(TOP VIEWS) 


FLATPAK 


LOADING 


1 U.L. 
1 ULL. 
1 ULL. 
1 ULL. 
TULL. 


10 U.L. 
10 U.L. 
10 ULL. 


LOGIC DIAGRAMS 


9360/54192, 74192 


@ 


Pa 


(UP 
COUNT) 


(CARRY 
OUTPUT) 


{BORROW 


OUTPUT} 


9366/54193, 74193 


PB Pc 
PL @) @ 
(LOAD) pr. : 
CPy — 


(ue = 
COUNT) Tey 
(CARRY 


OUTPUT) 


() 
CPp —_ —oe 3) 


(DOWN : : - Sod 7, 
count) —>—*- . 7 


(BORROW 
OUTPUT) 


MR —p- 
tCLEARIGGa) 


© = PIN NUMBER 
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TTL/MSI ¢ 9360/54192, 74192 « 9366/54193, 74193 


FUNCTIONAL DESCRIPTION — The 9360/54192, 74192 and 9366/54193, 74193 can be reset, preset and count up or down. These operating 
modes of the 9360/54192, 74192 and 9366/54193, 74193 are tabulated in Mode Selection table. The operating modes of the 9360/54192, 74192 
and 9366/54193, 74193 are identical; the only difference between the devices is the count sequences. 


Counting is synchronous, with the outputs changing state after the LOW to HIGH transition of either the Count-Up Clock (CP) or Count-Down 
Clock (CPp). The direction of counting is determined by which clock input is pulsed while the other clock input is HIGH. (!ncorrect counting 
will occur if both the count-up clock and count-down clock inputs are LOW simultaneously.) Both counters will respond to a clock pulse on 
either input by changing to the next appropriate state of the count sequence. (The state diagram for the 9360/54192, 74192 shows the regular 
sequence and in addition shows the sequence of states if a code greater than nine is present in the counter. 


Both the 9360/54192, 74192 and the 9366/54193, 74193 have a parallel load (asynchronous) facility which permits the counter to be preset. 
Whenever the parallel load (PL) input is LOW, and Master Reset is LOW, the information present on the Paralle! Data inputs (Pa, Pg, Pc, Pp) 
will be loaded into the counters and appear on the outputs independent of the conditions of the clock inputs. When the Parallel Load Input goes 
HIGH this information is stored in the counters and when the counters are clocked they change to the next appropriate state in the count 
sequence, The Parallel Data inputs are inhibited when the Paratlel Load is HIGH and have no effect on the counters. 


The Terminal Count-Up (TCy) and Terminal Count-Down (TCp) outputs (carry and borrow respectively) allow multidecade counter operations 
without additional logic. The counters are cascaded by feeding the terminal count-up output to the count-up clock inpus and terminal count- 
down clock input of the following counter. 


The terminal count-up outputs for the 9360/54192, 74192 and 9366/54193, 74193 are LOW when their count-up clock inputs are LOW and the 
counters are in state nine and state fifteen respectively. Similarly, the terminal count-down outputs are LOW when their count-down clock inputs 
are LOW and both counters are in state zero. Thus, when the 9360/54192, 74192 counter is in state nine and the 9366/54193, 74193 counter is 
in state fifteen and both are counting up, or both counters are in state zero and counting down, a clock pulse will change the counter’s state on 
the rising edge and simultaneously clock the following counter through the appropriate active LOW terminal count output. There are two gate 
delays per state when these counters are cascaded. 


The asynchronous Master Reset input (MR), when HIGH, overrides all input and clears the counters. Master reset overrides paralle! load so that 
when both are activated the counters will be reset. (Obviously, both parallel load and master reset must not be deactivated simultaneously for 
predictable operation). 


9360/54192, 74192 LOGIC EQUATIONS 9366/54193, 74193 LOGIC EQUATIONS 
FOR TERMINAL COUNT FOR TERMINAL COUNT 


TCy = Q9-01-07-Q3-CPy TCy = Qg-Q;}-Q2-Q03-CPy 
TCp = Qg- 1 -Q2-03-CPDp TCp = Qg-Qy-Q2-Q3-CPp 


9360/54192, 74192 STATE DIAGRAM 9366/54193, 74193 STATE DIAGRAM 


COUNT UP COUNT UP 
COUNT DOWN COUNT DOWN 


MODE SELECTION 
(Both Counters) 


Preset (Asyn.) 
Preset (Asyn.) 
No Change 
Count Up 
Count Down 


H = HIGH Voltage Level X = Don't Care Condition 
= LOW Voltage Level CP = Clock Pulse 
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vac Pin Potential to Ground Pin 
*Input Voltage (dc) 
*Input Current (dc) 
Voltage Applied to Outputs (Output HIGH) 


—65°C to +150°C 
—55°C to +125°C 
—05Vto+7.0V 
—0.5Vto+5.5V 
—30 mA to +5.0 mA 
—0.5 V to+Vcc value 


Output Current (dc) (Output LOW) +30 mA 
*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
RECOMMENDED OPERATING CONDITIONS 
PART NUMBER ee ce eee 
9360XM/54192XM; 9366XM/54193XM 5.0V 5.5 V 55°C to 125°C 
9360XC/74192XC; 9366XC/74193XC . 5.0V 5.25 V 0°C to 75°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
SYMBOL PARAMETER TYP. 
(Note 2) AX. 


TEST CONDITIONS (Note 1) 


Guaranteed input HIGH Threshold voltage for all inputs 


Guaranteed input LOW Threshold voltage for al! inputs 


Vcc = MIN., low = -400MA, Viy = 2.0 V, Viz = 0.8V 


UNITS 
M 

VOL Output LOW Voltage Pf a Volts | Vcc=MIN., | 
lin | Input HIGH Current ee eee 
Isc Output Short Circuit Current mA Vcc = MAX. 
(los) (Note 3) 

lec Power Supply Current | fs 102 Vcc = MAX. 

NOTES: 


OL = 16MA, Vip = 2.0V, Viz_ = 0.8V 


VIN = 2.4V 
VIN = 5.5V 


Vcc = MAX., Vin = 0.4V 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 


device type. 
(2) Typical limits are at Voc = 5.0V, 25°C. 
(3) Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (T, = 25°C) 


LIMITS 
SYMBOL PARAMETER MIN. [| TYP. [| MAX. | UNITS TEST CONDITIONS 
fmax Maximum Input Count Frequency a ee ee ee Vcc = 5.0V,C, = 15pF, Ry = 4002 
tPLH | Turn Off Delay, Count-Up 22 26 
a Vec = 5.0 V 
Input (CP) to Carry Output (TCy) 
CL =15pF 
tPHL Turn On Delay, Count-Up Ry, = 400 2 
Input (CP) to Carry Output (TCy) 
tPLH Turn Off Delay, Count-Down 22 24 
Input (CPp) to Borrow Output(TCp) Voc = 5.0 Vv 
Ci. = 15 pF 
tPHL Turn On Delay, Count-Down Input 24 R) =4002 
(CPp) to Borrow Output (TCp) L 
tPLH Turn Off Delay, Either Count 27 38 _ 
Input to Q Output Vec = 5.0 V 
CL = 15 pF 
tPHL Turn On Delay, Either Count 37 47 ns Ri, = 400 2 


Input to Q Output 
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TTL/MSI 93S62 
9-INPUT PARITY CHECKER/GENERATOR 


DESCRIPTION — The TTL/MSI 93S63 is a very high speed 9-input parity checker/generator for use in 
error detection in data transmission applications’. The 93S62 is implemented with Schottky barrier 
diode clamped TTL technology to insure high speed. 


LOGIC SYMBOL 


The 93862 provides odd and even parity for up to nine data bits. The even parity output (PE) will be 
HIGH is an even number of logic ones are present on the inputs. The odd parity output (PO) will be 
HIGH if an odd number of logic ones are present. An enable input (E) is provided which forces both 
outputs to a LOW level when the input is HIGH. 

Io '4 Ip 13 Iq Ig Ig 


93562 


e INPUT TO OUTPUT DELAY 16 ns roe 
e OUTPUT ENABLE TERMINAL 
e BOTH ODD AND EVEN PARITY OUTPUTS PROVIDED 
e GENERATES A PARITY BIT FOR UP TO NINE BITS 
e CHECKS FOR PARITY ON UP TO NINE BITS 
e EASILY EXPANDABLE 
e SCHOTTKY-CLAMPED TTL DESIGN 
Vec = PIN 14 
GND = PIN 7 
PIN NAMES 
Ig to ig Data Inputs 
E Output Enable CONNECTION DIAGRAM 
PO Odd: batity Output DIP (TOP VIEW) 
PE Even parity output 


LOGIC DIAGRAM 


= 


PO=19 9171 1241391 4F15%1g%17 lg © = Pin Numbers 


> 
>A 
> 


PE =19 914 S19 913% 4%l5Olg%17%lg 
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TTL/MSI 93H72 


HIGH SPEED 4-BIT SHIFT REGISTER WITH ENABLE 


DESCRIPTION — The 93H72 High Speed MSI 4-Bit Shift Register is a multifunctional sequential 
logic block which is useful in a wide variety of register applications. It may be used in serial-serial, 
shift left, shift right, serial-parallel, parallel-serial and parallel-paratlel data transfers. The circuit is 
compatible with all Fairchild 9300 MSI/TTL Integrated circuits. 


The 93H72 has three synchronous modes of operation: shift, parallel load and hold (do nothing). The 
hold capability permits information storage in the register independent of the clock. 


60 MHz TYPICAL SHIFT FREQUENCY 

SYNCHRONOUS PARALLEL ENTRY 

DATA HOLD (DO NOTHING) INDEPENDENT OF CLOCK 

FULLY SYNCHRONOUS WITH EDGE TRIGGERED TYPE CHARACTERISTICS ON INPUTS 
(EXCEPT MR) 

ASYNCHRONOUS MASTER RESET 

TYPICAL POWER DISSIPATION OF 475 mW 

TTL COMPATIBLE 

ALL CERAMIC “HERMETIC” 16-LEAD DUAL IN-LINE AND FLAT PACKAGES 

INPUT CLAMP DIODES 


PIN NAMES LOADING 
(Note a) 

E Active LOW Enable Input 2U.LL. 
PE Active LOW Parallel Enable Input 1 
Po, P41, Po, P3 Parallel Data Inputs 1 

P Clock Input 2 
MR Active LOW Master Reset Input 1 
Qo to QZ Parallel Outputs (Note b) 0 
G3 Last Stage Complementary Output (Note b) 0 
D Serial Data Input 1 


NOTES: 
a. 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 
b. 10 U.L, is the output LOW drive factor and 20 U.L. is the output H!GH drive factor. 


O = Pin Numbers 


LOGIC SYMBOL 


E Po Py Py Py 
93H72Q3 

cP 
MR_ Qo Q; Q2 93 
1 18 14 13 12 


Vcc = Pin 16 
GND = Pin 8 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


FLATPAK (TOP VIEW) 


FAIRCHILD TTL/MSI e 93H72 


FUNCTIONAL DESCRIPTION — The 93H72 is a 4-bit shift register with three modes of operation: shift, parallel load and hold (do nothing). 
The register is fully synchronous with any output change occuring after the rising clock edge. The 93H72 features edge triggered type 
characteristics on all inputs (except MR) which means there are no restrictions on the activity of these inputs (PE, E, Po, P41, Pa, P3, D) for logic 
operation except for the set up requirements prior to the LOW to HIGH clock transition. 


The mode of operation of the 93H72 is determined by the two inputs, parallel enable (PE) and enable (E) as shown in Table 1. The active LOW 
enable when HIGH, places the register in the hold mode with the register flip-flops retaining their information. When the enable is activated 
(LOW) the parallel enable (PE) determines whether the register operates in a shift or parallel data entry mode. 


When the enable is LOW and the parallel enable input is LOW the parallel inputs are selected and will determine the next condition of the register 
synchronously with the clock as shown in Table I!. In this mode the element appears as four common clocked D flip-flops. With E LOW and the 
PE input HIGH the device acts as a 4-bit shift register with serial data entry through the D input shown in Table III. In both cases the next 
state of the flip-flops occurs after the LOW to HIGH transition of the clock input. 


The asynchronous active LOW master reset overrides all inputs and clears the register forcing outputs Q9_3 LOW and 03 HIGH. 


To provide for left shift operation, P3 is used as the serial data input and Qo is the serial data output. The other outputs are tied back to the 
previous parallel inputs, with Q3 tied to Pz, Qz tied to Py and Qy tied to Po. 


TABLE !. MODE SELECTION TABLE Il. SERIAL DATA ENTRY 


Po Py P2 P3 D 
x 
x 


Serial Shift H H x x x Xx Serial Data Entr 
Synchronous fe us 


D INPUT AT th | Qg AT tp+4 


L. 
H 


[ravenous] Rest 


L = LOW Voltage Level 

H = HIGH Vol!tage Level 

X = Don’t Care 

ty = Present State 

tn+1 = State After Next Clock 


TYPICAL INPUT AND OUTPUT CIRCUITS 


INPUTS OUTPUTS 
EQUIVALENT CIRCUIT EQUIVALENT CIRCUITS 
Vv Vv, 
= OUTPUT a 
Ro —S 1 
(INPUT 7 
a 1 LOW 
OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE 
INPUT VOLTAGE LOW STATE HIGH STATE 


(yn — INPUT CURRENT — mA 


lout - OUTPUT CURRENT - m& 
lgyt ~~ OUTPUT CURRENT - mA 


0 0.4 08 1.2 16 2.0 0 1.0 2.0 3.0 4.0 5.0 
Vin — INPUT VOLTAGE — VOLTS Vout - OUTPUT VOLTAGE VOLTS Vout ~ OUTPUT VOLTAGE -: VOLTS 
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FAIRCHILD TTL/MSI e¢ 93H72 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias ~55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5 Vto+7.0V 
*Input Voltage (dc) 0.5 Vtot55V 
*Input Current (dc) -~30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 V to +Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage Limit or Input Current is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


PPLY V GE (V 
SUPPLY VOLTAGE (Vcc) TEMPERATURE 


-85°C to 125°C 
O°C to 75°C 


PART NUMBER 


93H72XM 
93H72XC 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS (Over operating temperature ranges) 


(Note 4) 
hold Voltage For All Inputs 
hold For All Inputs 
lin = —12mA, Ta = 25°C 
Vou | Output wIGH Vora 2 | | Volts | _Vog= MIN. Ion = -800xA 
Hie input Load Current MR, D, -1.6 mA Vcc = MAX., Vin = 0.4 V 
a Input Leakage Current MR, iE si 0 AV = MAX. Vin = 2.4 V 
D, Po, Pi, P2, Pa, FE 0 ce = WAX Vin BV 
Aig } input Leakage Curent Ep | —__}__2_|_# tsk Veo * MAX., Vin = 2.4 V 
Se 
700 [938 [ma Vcc = MAX., 03 72KC 
(Note 5) 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘worst case’’ conditions. 

3. The specified LIMITS represent the ‘worst case’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the temperature 
and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the aliowable system operating 
ranges. 

4. Typical limits are at Voc = 5.0 V, 25°C and max. loading. 

5. Not more than one output should be shorted at a time. 
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FAIRCHILD TTL/MSI e 93H72 


SWITCHING CHARACTERISTICS (Tx, = 25°C, Vcc = 5.0 V, CL = 15 pF) 


SYMBOL PARAMETER MIN. TYP. MAX. UNITS CONDITIONS 
for Shift Right Frequency 45 MHz 
Turn On Delay from Positive . 
"PHL Clock Edge to Any Output ne pe. 
Turn Off Delay from Positive : 
'PLH Clock Edge to Any Output es rgd 
‘our (WR) Delay from Master Reset to " Fig. 4 
Any Output 
Setup Time for Data 
t, (Data) 7.0 ns Fig. 3 
(D, Pg, P41, Po, P3) 
ts (E) Setup Time for Enable, E (H or L) 17 ns Fig. 2 
t,(PE) Setup Time for Parallel Enable, PE 19 ns Fig. 1 
trec(MR) Recovery Time for MR ns Fig. 4 
tow MR Required Pulse Width for MR ns Fig. 4 
vee ag Hold Time for Data, E, or PE ns Fig. 1,2 and 3 
NOTES: 


6. SET-UP TIME: t, is defined as the minimum time required for the logic level to be present at the logic input prior to the clock transition 
from LOW to HIGH in order for the register to respond. 

7. HOLD TIME: tyoLp is defined as the minimum time following the clock transition from LOW to HIGH that the logic level must be main- 
tained to insure continued recognition. 

8. RECOVERY TIME FOR MR: trec (MR) is defined as the minimum time required between the end of the reset pulse and the clock transition 
from LOW to H!GH in order for the flip-flop(s) to respond to the clock. 


SWITCHING TIME WAVEFORMS 


The shaded areas indicate when the input is permitted to change for predictable output performance. 
SET UP TIME (t,) FOR PARALLEL ENABLE SET UP TIME (t,) FOR ENABLE (E) 


PARALLEL 


enaae (\y ics TF SS AINE 1 2 


sit} mi tH] 
THOLD(L) THOLD(H) 


CLOCK 
(CP) 


CLOCK 


OUTPUT 
(Qp) 


Other Conditions: Po =H 


Other Conditions: PE =H 
Fig. 1 Fig. 2 


SET UP TIME (ts) FOR DATA (D, Po, 1, 2, 3) DELAY FROM MR TO OUTPUT tpyy_ 
MASTER RESET RECOVERY TIME (tre) 
REQUIRED MASTER RESET PULSE WIDTH 


PARALLEL / 
ENABLE 


(PE} 


kai? TI 8 nenconog toy os Z 
neu fey ree Te coo 
“ za tStL) em] ee — 5 (H) —_ s(L) 's(H) 


{CP) 


OUTPUT 
(Qo) \ / \ / 


Other Conditions: E=Lt Other Conditions: E=1L,PE=L,Pg9=P,=P2=Pg=H 


Fig. 3 Fig. 4 


8-210 


TTL/MSI 9375/5475, 7475 


9377/5477, 7477 
4-BIT LATCH 


DESCRIPTION — The TTL/MS1 9375/5475, 7475 and 9377/5477, 7477 
are latches used as temporary storage for binary information between 
processing units and input/output or indicator units. Information present 
at a data (D) input is transferred to the Q output when the clock is HIGH 
and the Q output will follow the data input as long as the clock remains 
HIGH. When the clock goes LOW, the information (that was present at the Dy, Dz Dy Dg D, Dy D3 0, 
data input at the time the transition occurred) is retained at the O output 


LOGIC SYMBOL 


2 
until the clock is permitted to go HIGH. SETAE aaTo EEE 
The 9375/5475, 7475 features complementary Q and Q output from a 4-bit a, 
latch and is available in the 16-lead packages. For higher component density 
applications the 9377/5477, 7477 4-bit latch is available in the 14-lead 16 14 10 11 9 
package with O outputs omitted. 

Vcc =Pin5 
PIN NAMES LOADING GND = Pin 12 
NC = Pin 7, 10 

D1, Dz, D3, D4 Data Inputs 2 ULL. 

CP 4.9 Clock Input Latches 1 & 2 4 ULL. 

CP3.4 Clock Input Latches 3 & 4 4U.L. 

Q1, Q2, Q3, Q4 Latch Outputs 10 ULL. CONNECTION DIAGRAM 

G1, G2, G3, G4 Complementary Latch Outputs 10 ULL. FLATPAKS (TOP VIEW) 


Note: 1 Unit Load (U.L.) = 40 vA HIGH/1.6 mA LOW 


TRUTH TABLE 
(Each Latch) 


NOTES: 
th = bit time before clock Van 9377/8477, 
negative-going transition. ve 

tn+1 = bit time after clock 
negative-going transition. 


LOGIC DIAGRAM 
(EACH LATCH) 


DIP (TOP VIEW) 


(9375/5475, 7475 
ONLY) 


9375/5475, 
7475 


CLOCK DATA 


Positive logic: See truth table. 
NC — No internal connection. 
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TTL/MSI ¢ 9375/5475, 7475 e 9377/5477, 7477 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature ~65°C to + 150°C 
Temperature (Ambient) Under Bias -55°C to + 125°C 
Vec Pin Potential to Ground Pin O0.5V to+7.0V 
*Input Voltage (dc) O.5V tot55V 
*Input Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 V to +Vcc value 
Output Current (dc) (Output LOW) +30 MA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


RECOMMENDED OPERATING CONDITIONS 
9375XM/5475XM 9375XC/7475XC UNITS 
PARAMETER 9377XM/5477XM 9377XC/7477XC 


Supply Voltage Vcc (See Note 4) 


Operating Free-Air Temperature Range ) -55 [| 2 | 125 25 °C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE 
MIN. | (Note 2) | MAX. 
VIH Input HIGH Voltage Volts Guaranteed Input HIGH Voltage 1 
VIL Guaranteed Input LOW Voltage 2 
fa 


3 
> 


uA Vcc = MAX., Vin =2.4V i 


Vcc = MAX., Vin = 5.5 V 


Input HIGH Current at D 
NH 


i) ' 
No 


: A Vcc = MAX., Vin =2.4V 
Input HIGH Current at Clock : rm as TAX os Sea 3 
ma CC ~ + VIN = 9: 
: Input LOW Current at D mA Vcc = MAX., Vin = 0.4 V 3 
Ie Input LOW Current at Clock mA Vcc = MAX. 3 


; Output Short Circuit Current 
Os (Note 3) 


SWITCHING CHARACTERISTICS (Ta, = 25°C) 


mA 9375/5475; 9377/5477 
Van = MAX 4 
9375/7475; 9377/7477| CC 


mA : , 
mA 9375/5475; 9377/5477 
Vcc = MAX. 5 


3 


3 mA 9375/7475; 9377/7477 


t 
N 
NO 
oi 
bi 


NO 

Bh! 

o> a) 
~ 


LIMITS TEST 
SYMBOL PARAMETER UNITS TEST CONDITIONS 
MIN. TYP. MAX. FIGURE 

iholgH ACB Input A 
thoig | At Dap ea A 

t 30 V =5.0V,C, = 15 pF 

pen DtoQ ns ce L E A 
tPHL 25 Ri = 4002 

t = 24 V =5.0V,C; =1 F 

PH D to G (9375/5475, 7475) ns ce Lee A 
tPHL 7.0 Ry = 4002 

tPLH GP tod 16 30 a Vcc = 5.0 V, CL = 15 pF n 
tPHL 7.0 15 Ri = 4002 

tPLH = 16 30 V =5.0V,C; =15 pF 

CP to O (9375/5475, 7475) ns ce Lee A 

tPHL 7.0 15 Ry, = 4002 

NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 

device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) These voltage values are with respect to network ground terminal. 

* These typical times indicate that period occurring prior to the fall of clock pulse (tg) below 1.5 V when data at the D input will still be recog- 
nized at stored. 
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TTL/MSI « 9375/5475, 7475 e 9377/5477, 7477 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* 


1. Each latch is tested separately. 1. Each latch is tested separately. 


Fig. 1 Fig. 2 


1. Input conditions are in accordance with truth table. 


1. Each input is tested separately. : 
2. Each latch and each output is tested separately. 


2. When testing t,,, at D ground clock. 
3. When testing I) ,4 at clock ground all D inputs. 


Fig. 3 Fig. 4 


1. All latches are tested simultaneously. 


Fig. 5 


* Arrows indicate actual direction of current flow. Complementary © outputs are available on the 9375/5475, 7475. 
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TTL/MSI ¢ 9375/5475, 7475 « 9377/5477, 7477 


PARAMETER MEASUREMENT INFORMATION (con't) 


SWITCHING CHARACTERISTICS* 


INPUTS OUTPUTS 


D CLOCK Vcc 


PULSE 
GENERATOR A 
(See Note 1) 


PULSE 
GENERATOR B 
(See Note 1) 


*C includes probe and jig capacitance. 
TEST CIRCUIT 


D INPUT 
15V 


a tsetupH ——*1 |, 
——+ holdH te-— 
Clock S*=248>=== Fa 
INPUT | lf 90% 
See ies 15V 15V 
Note 3 10% 


p2] 


tPHL (C-Q) 
le tPHL (D-Q) 


| j*tPLH (C-Q) 


| 
OUTPUT Q teu (D-0) +4 
| 


OUTPUT O 


I-—tpHL (D-G) > 
i t = 
PHL (C-Q) 
—| ~— 


VOLTAGE WAVEFORMS 


NOTES: 

1. The pulse generators have the following characteristics: Vgen = 3 V, ty = tg < 10 ns, and Zoyt # 50Q. For pulse 
generator A tp4 = 1 ws and PRR = 500 kHz. For pulse generator B, tpo2 = 500 ns and PRR = 1 MHz. Positions of 
D-input and clock-input pulses are varied with respect to each other to verify setup and hold times. 

. Each latch is tested separately. 


. When measuring tpt (D-Q) 49d tpHL (D-Q) °F tPHL (D-Q) 49d tp_H (p-G) for the 9375/5475, 7475, clock 
input must be held at high level. 


Fig. A SWITCHING TIMES 


*Complementary O outputs are on the 9375/5475, 7475. 
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TTL/MSI 9380/5480, 7480 


GATED FULL ADDER 


DESCRIPTION — The TTL/MSI 9380/5480, 7480 is a single-bit, high speed, Binary Full Adder 
with gated complementary inputs, complementary sum (= and >) outputs and inverted carry out- 
put. It is designed for medium and high speed, multiple-bit, parallel-add/serial-carry applications. 
The circuit utilizes DTL for the gated inputs and high speed, high fan out TTL for the sum and 
carry outputs, The circuit is entirely compatible with both DTL and TTL logic families. The 
implementation ofa single-inversion, high speed, Darlington-connected serial-carry circuit minimizes 
the necessity for extensive ‘‘ookahead’’ and carry-cascading circuits. 


PIN NAMES LOADING 
Ay, Az, By, B2 Non Inverting Data Inputs 1 ULL. 
A*, B* Inverting Data Inputs 1.65 U.L. 
Ac, Bc Control Inputs 1 ULL. 
Ch Carry Input 5 ULL. 
Ch+4 Carry Output 5 U.L. 
L,2 Sum Outputs 10 ULL. 
A*, B* When Used as Outputs 3 ULL. 


1 Unit Load (U.L.) = 404A HIGH/1.6mMA LOW, 


TRUTH TABLE 


Ch+1 
NOTES: 
1. A=A* -Ac, B= B* Bo where A* = Aq-Ap. 
B* =B1°Bo 


2, When A* or B* are used as inputs, Ay and Ag or 
Bz and Bo respectively must be connected to GND. 

3. When Aq and Ad or By and Boa are used as inputs, 
A* or B* respectively must be open or used to 
perform Dot-OR logic. 


LOGIC DIAGRAM 
Aq 
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LOGIC SYMBOL 


8 9 10 1112 13 1 2 
Ay Ay A* Ac By By B* Bo 
9380/5480, 7480 


Cae z 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


Positive logic: See truth table 


TTL/MS! « 9380/5480, 7480 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin 0.5 Vto+7.0 V 
*Input Voltage (dc) O05 Vto+5.5 V 
*Input Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 V to +Vc¢c value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


RECOMMENDED OPERATING CONDITIONS 


9380XM/5480XM 9380XC/7480XC 
PARAMETER 
TYP. MAX. ; 


| MIN. | 
Supply Voltage Vcc base. 4 
Operating Free-Air Temperature Range | -55 | 
a ae 
Normalized Fan Out from Outputs 
ao 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS TEST CONDITIONS TEST 


(Note 1) FIGURE 


Volts 1&2 
ha 
mA 


Vec = MAX., Vin = 2.4 V 
mA Vcc = MAX., Vin = 5.5 V 
A 


m Vcc = MAX., Vin = 0.4 V 


mA Vec = MAX., Vin = 0.4 V 
mA Vcc = MAX., Vin = 0.4 V 


9380/5480 

Vcc = MAX. 
9380/7480 
9380/5480 

Vcc = MAX. 
9380/7480 
9380/5480 

Vec = MAX. 
9380/7480 


SYMBOL PARAMETER 


Vin 2.0 
VIL Input LOW Voltage 
VOL Output LOW Voltage 


Input HIGH Current at Ay, 
Ag, By, Bg, Ac or Be 


Input HIGH Current at C, 


Input LOW Current at Ay, 

Az, By, Ba, Ac, or Be 

Input LOW Current at Cy, 

Output Short Circuit Current at © or 5 
(Note 3) 

Output Short Circuit Current at Cn44 
(Note 3) 


UNITS 


NO 


= 


( 
NO 
(=) 


mA 
mA 
mA 
mA 
mA 
mA 


Supply Current 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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TTL/MSI «¢ 9380/5480, 7480 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


SYMBOL PARAMETER eS UNITS TEST CONDITIONS PIGURES 


tPLH 
tPHL 
tPLH 
tPHL 
tPLH 
tPHL 
tPLH 
TPHL 
tPLH 
tPHL 
tPLH 
tPHL 


(Cy to Ca+4) 
(Be to Cy+1) 


(A, to Z) 


| 


OnNITHD of P WIN = 


(Bg to 5) 
(Az to A*) 
(Bz to B*) 
PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* 


TEST TABLE 


Output Under Test lot (Min) 


1. Each input or output is tested separately. 
2. When A* is tested Ay and Az are at GND. When B* is tested By and Bg are at GND. 
3. When Aq and Ag or By and Bo is tested, A* or B* respectively, is open. 


Fig. 1 


TEST TABLE 


TRUTH [ ~400 HA 
rl =200 uA 


1. Each input or output is tested separately. 
2. When A* is tested Aq and Ag are at GND. When B™* is tested By and Bg are at GND. 


3. When A4 and Ag or B, and Bo are tested A orB , respectively, is open. 


Fig. 2 


* Arrows indicate actual direction of current flow. 
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TTL/MSI « 9380/5480, 7480 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* (continued) 


Vcc 


45V 


TEST TABLE 


Apply Vin 
(Test 1y,) Apply 4.5 V GND 
A A2 


OPEN 


1. Each input is tested separately. 


Fig. 3 


TEST TABLE 


Apply Vin 
PBs | Be *d| «Brand Be | 
| 

Unused inputs are open. 


OPEN 


None 


1. Each input is tested separately. 


Fig. 4 


* Arrows indicate actual direction of current flow. 
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TTL/MSI ¢ 9380/5480, 7480 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* (continued) 


TEST TABLE 


1. Each input is tested separately, 


1. Each output is tested separately. 


, TEST TABLE 


Fig. 8 


* Arrows indicate actual direction of current flow. 
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TTL/MSI + 9380/5480, 7480 
PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS 


INPUT OUTPUT Vcc 
\ eae ier | 
_ J 1 SERIES | \ 
74 GATE s 
1 | 
l { 
1 I 
0 | 
INPUT Y | 
\ { 
1 SERIES ( | 
WacaTe PRN I eB Be LT A ee as a ee ee eee a 
rutse aan ater 
GENERATOR LOAD CIRCUIT 3 1 
(See Note 4) 15 pF SAME AS LOAD CIRCUIT 1 | 
: ae EXCEPT RL = 780 2 | 
= L. (See Note 6) J 
*CL includes probe and jig capacitance, 
NOTES: 
1. Perform test in accordance with test table. 
2. Each output is tested separately. 
3. Voltage values are with respect to network GND terminal. 
4. The generator has the following characteristics: Vgg, = 3 V, ty = to < 15 ns, | le ; | 
ty = 0.5 ws, PRR = 1 MHz, and Zoyt © 50 2. PULSE a yd “I 


5. Inputs and outputs not otherwise specified are open. 
Load circuit 2 simulates output load of 5. 


90% 


| 
GENERATOR | 
\f 50% 


TEST CIRCUIT OUTPUT 
10% 


INPUT Y 


TEST TABLE (SEE NOTE 5) INPUT Y 


| 
OUTPUT } APPLY APPLY | ole 
= APPLY | APPLY a bw tPLH )} | tPHL 
TEST NO.| UNDER | INPUT Y | INPUT Y | | 
; GND TO | OUTPUT LOADING TO { | 


Cn+1 (N= 5) 
Cn+1_(N = 5) VOLTAGE WAVEFORMS 
Cy+4 (N 5) 


+ 
N 
> 
< 
-| 
1) 


aO;O 
3 


3 


= O(N 
x (N 


aratoe 


Cn+1 (N = 5) 


Oo) o 
NO 


| None _| 
| en 
| on 
Aas 
pee 4 
poB 
pee a! 


Fig. A — SWITCHING TIMES 
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OUTPUT ‘1.5V 1.5V 


TTL/MSI 9382/5482, 7482 
2-BIT FULL ADDER 


DESCRIPTION — The TTL/MSI 9382/5482,7482 is a Full Adder which performs the addition of 
two 2-bit binary numbers. The sum (Z) outputs are provided for each bit and the resultant carry 
(C2) is obtained from the second bit. Designed for medium to high speed, muitipte-bit, parallel- 
add/serial-carry applications, the circuit utilized high speed, high fan out TTL. The implementation 
of a single-inversion, high speed, Darlington-connected serial-carry circuit within each bit minimizes 
the necessity for extensive ‘‘lookahead”’ and carry-cascading circuits. 


LOGIC SYMBOL 


Ay By Ag 82 


9382/5482, 7482 


PIN NAMES LOADING 
Ai,By Data Inputs 4 ULL. 
- A2,B2 Data Inputs 1 ULL. 
CIN Carry Input 4 U.L. 
24 Sum Output Bit 1 10 ULL. Voc = Pin 4 
Da) Sum Output Bit 2 10 ULL. GND = Pin 11 
Co Carry Output Bit 2 5 ULL. NC = Pin 6, 7, 8,9 
CONNECTION DIAGRAM 


TRUTH TABLE 


LOGIC DIAGRAM 


2 
2 

i] 
° 
= 


FLATPAK (TOP VIEW) 


Positive logic: See truth table 
NC — No internal connection 


N=1 

fe) || 
FLL H IH [t | 
[A] a [et [a 


TTL/MSI « 9382/5482, 7482 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to +7.0 V 
*Input Voltage (dc) —O0.5Vtot5.5V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
RECOMMENDED OPERATING CONDITIONS 
9382XM/5482XM 9382XC/7482XC 


PARAMETER UNITS 
Supply Voltage Vcc (See Note 4) | as | so | ss | 4.75 5.0 5.25 Volts 
Operating Free-Air Temperature Range | 55 | 125 0 25 70 °C 
Normalized Fan Out from Output 


X= package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE Sa Otherwise Noted) 


[ uimits 
TEST CONDITIONS TEST 
SYMBOL PARAMETER a ees | max. UNITS (Note 1) FIGURE 
VIH Input HIGH Voltage ee eae ee Guaranteed V jy 1&2 
VIL Input LOW Voltage fF UT Guaranteed Vj, 1&2 
VOoH Output HIGH Voltage [24 | | Voc = MIN., Igy =-400 nA 2 
VOL Output LOW Voltage a Voc = MIN., lor = 16 mA 1 
Input HIGH Current at Aq, fs t60 Vcc = MAX., Vin =2.4V A 
Input HIGH Current at Az or Bo 3 
eens ee Al Voc = MAX., Vin = 5.5 V 
Input LOW Current at Aq, 
mA Vcc = MAX., Vin = 0.4 V 3 
NL By or Cin 
Input LOW Current at nt at Agor BQ _ -1.6 mA Vcc = MAX., Vin = 0.4 V 3 
Output Short Circuit Current at 9382/5482 MAX. 4 
log | BL erE2 (Note 3 Cs a oS a 
Output Short Circuit Current at Co FE 70 [mA 9382/5482 = MAX q 
(Note 2 a a gae2/7aa2 | Yoo” MAX 
ae ener ee ee 
u urren = : 
ce Bou gee mA 9382/7482 | “CC 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


Cin to Co 
NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vcc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) These voltage values are with respect to network ground terminal. 


| uimits FIGURE A 


TEST NO. 


SYMBOL TEST CONDITIONS 


Voc =5.0V 
CL = 15 pF 
Ri = 7802 


nN 


Q > 
a © 
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TTL/MSI ¢ 9382/5482, 7482 


PARAMETER MEASUREMENT INFORMATION 
DC TEST CIRCUITS* 


1. Each input or output is tested separately. 1. Each input or output is tested separately. 


TEST TABLE TEST TABLE 


OUTPUT UNDER TEST 
“H00 uh 


yp TEST TABLE lH TEST TABLE 


APPLY Vin APPLY Vin 
Cin and By 


er tenga) 8 ane An | 


1, Each input is tested separately. 


2. When testing cc apply 4.5 V to Ay, Ag, and 
CN; and ground By and Bo. 


1. Each output is tested separately. 


* . 7 + ‘ Fig. 4 
Arrows indicate actual direction of current flow. 
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TTL/MSI « 9382/5482, 7482 


PARAMETER MEASUREMENT INFORMATION 
SWITCHING CHARACTERISTICS 


TEST CIRCUIT 


OUTPUT 


2.4V 


5 
! 
| 
| 
I 
| 
| 
! 
| 
' 

—_ 


fs ER ed a ee fa a J 
[ LOAD CIRCUIT 2 
SAME AS LOAD CIRCUIT 1 i 
LOAD CIRCUIT 3 | 
SAME AS LOAD CIRCUIT 1 | 
| EXCEPT Ry = 7802 | 


VOLTAGE WAVEFORMS 


1 | | 
—ejtij<— —e! tol<— 
1 | -|--l- —- ——— VIH 
PULSE ! | 
GENERATOR | 
OUTPUT 
i i VIL 
— Ly Von 
OUTPUT 


WAVEFORM A 


1 
Bo Nee hi ef 7 
—e! tpHL bee of 
j *PLH t 
i] 
OUTPUT I 
WAVEFORM B | 
: i VoL 


SWITCHING TIMES TEST TABLE (SEE NOTE 5) 


APPLY PULSE OUTPUT 
GENERATOR UNDER ee ee S2 $3 
OUTPUT TO TEST (S4) , 
A A>, By, B CLOSED 
Ay,B 
z 1, By, B2 CLOSED 
(WAVEFORM B) and Ciy 


24 
2 
= Ay, A2 By,B2 | OPEN CLOSED | CLOSED 
(WAVEFORM A) 
re Ay, Ad By, Bo CLOSED 
(WAVEFORM B) 


1. The generator has the following characteristics: Vj}j2 2.4 V, Vi_ <0.4 V, ty = 8 to 15 ns, to = 3 to S ns, 
PRR = 1 MHz, ty = 200 ns, and Zoyt © 50 82. 

2. Perform test in accordance with test table. 

3. Each output is tested separately. 

4. Voltage values are with respect to network ground terminal. 

5 


NOTES: 


. Inputs and outputs not otherwise specified are open. 


Fig. A — SWITCHING TIMES 
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TTL/MSI 9383/5483, 7483 


4-BIT BINARY FULL ADDER 


DESCRIPTION — The TTL/MSI 9383/5483,7483 is a Full Adder which performs the addition of 
two 4-bit binary numbers. The sum (Z) outputs are provided for each bit and the resultant carry 
(C4) is obtained from the fourth bit. Designed for medium to high speed, multiple-bit, parallel- 
add/serial-carry applications, the circuit utilized high speed, high fan out TTL. The implementation 
of a single-inversion, high speed, Darlington-connected serial-carry circuit within each bit minimizes 
the necessity for extensive ‘‘lookahead” and carry-cascading circuits. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to+7.0V 
*Input Voltage (dc) —0.5 V to+5.5 V 
*[nput Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to+Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


PIN NAMES LOADING 
A4,.B7,A3,B3 Data Inputs 4U.L. 
A2,B9,A4,B4 Data Inputs 1 ULL. 
Cin Carry Input 4U.L. 
24,22,23,24 Sum Outputs 10 ULL. 
Cy Carry Out Bit 4 5 ULL. 


1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW 


LOGIC DIAGRAM 


lg 


sus as lel 
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LOGIC SYMBOL 


Ay By Az Bo Ag Bz Aq By 


Cin 9383/5483,7483 


zy 


Vcc = 


Yo Sg Yq Cy 


Pin 5 


GND = Pin 12 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


FLATPAK (TOP VIEW) 


Positive logic: 


See truth table 


TTL/MSI « 9383/5483, 7483 


TRUTH TABLE (See Note 1) 


a INPUT 


OUTPUT 


ig riz 


rire 
{erie 
{ 


— 
fxlzjrie 


ele 


E 


L 


+— 


XDjyrypr)LyTirje 
Cs ee 
rer zx 


| 
7 


ITirljcirjy rz 


r)ojyr 
i 
+++ 
i I 
cir yer 


c)r 


rT 1 
FE 


— 


+——f 


— 
Iyr\yr 


| 


oo eg De 0 
ab 


r 


NOTE: 

TH 1. Input conditions at Ay Ag By Bg and Cjy are used to 
determine outputs 24 and 29 and the value of the internal 
carry Co. The values atCa Ag Bg Aq, and By are then used 
to determine outputs D3 £4 and Cy. 


re 
rir 
aelelele 
i 


peo] es so 


se) Oe oO et Oa) ee Uc lw 
, 4 | i 
zrizixz|x}z}/xrjzjz mj 
P| 
ij 
cyrizrir |r} ziziericy| 
Pid hier he 
fxrjeje|efe|}rizi|zie|zjricz 
———oe + 
!xeizjzlx{zicirje|= 


RECOMMENDED OPERATING CONDITIONS 


9383XM/5483XM 9383XC/7483XC 
PARAMETER UNITS 
Supply Voltage Vcc (See Note) | 45 | 5.0 | ns | as | Volts 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS TEST 


TYP. TEST CONDITIONS (Note 1) te 
(Note 2) | MAX. | UNITS FIGU 


SYMBOL PARAMETER 


ViH Input HIGH Voltage 2.0 P| votes | Guaranteed Vj} 1&2 
VOH Output HIGH Voltage | 24 7 | | Volts | Vcc = MIN.,1QH = See Fig.2 2 
input HIGH Currentat Ay, [| ——+| 160 | Ha | ; 
t tat 
Input LOW Current at Aj, 6.4 ai 3 
lic: A3, By, B3, or Cin 
1 tLow Cc t at 
4,62 or b4 
Output Short Circuit Currentat | 20. || 58 | ma | _ 9389/6483 P 
Output Short Circuit Current at | -20 |  =[ -70 | mA | 9383/5483 Ver = MAX 4 
| pene [eo ma oaeareaas ; 
u urren mC = : 
es aa PT eT 28 | ma [93/7483 |S 
NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) These voltage values are with respect to network ground terminal. 
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TTL/MSI « 9383/5483, 7483 


- SWITCHING CHARACTERISTICS (Ta, = 25°C) 


SYMBOL PARAMETER elle TEST CONDITIONS nee 
| | Min, | Tye. | MAX. | TEST NO. 
: 34 1 
tPHL 40 2 
i 38 3 
tPHL 42 4 
: 5 
: 7 
PCH Cin to 24 
tPHL 3 
tPLH 35 48 9 
Cin to C4 
tPHL 22 32 10 
tPLH . 40 11 &13 
‘PHL | Azersaez2 | 35 12 &14 
*PLH 40 15 &17 
Ag or Bg to = 
tPHL ee ee 32 lees 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUIT* 


Vcc 
TEST TABLE 
TEST OUTPUT UNDER TEST 
TRUTH = — 
VIN TABLE id 
AND 
TEST 
TABLE 


1. Each input or output is tested separately. 


VIN TABLE 


TEST [] 


TABLE [144 
B4 


1. Each input or output is tested separately. 


Fig. 2 


TEST TABLE 


OUTPUT UNDER TEST 
24,22, 23, or 24 ~400 pA 


* Arrows indicate actual direction of current flow. 
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TTL/MSI « 9383/5483, 7483 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* (continued) 


Iyp, TEST TABLE 14 TEST TABLE 


APPLY Vin APPLY Vin 
TEST lin APPLY 4.5 V TEST lin GND 
IN 4 Beside 


| B22 | None 
Ne 2 


NH 


Az, B2, and B3 Az, Bz, and B3 
Az, Bz, and A3 Az, Bz, and A3 


1. Each tnput is tested separately. 


2. When testing |cc apply 4.5 V to Ay, Ag, Az. 
Aq, and Cipy; and ground By, Bg, Bg, and Bg. 


1. Each output is tested separately. 


* Arrows indicate actual direction of current flow. 


8-228 


TTL/MSI ¢ 9383/5483, 7483 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS 


OUTPUT 


PULSE 
GENERATOR 
OUTPUT 
PULSE 
GENERATOR 
(SEE NOTE 1) 


LOAD CIRCUITS 2, 3,4 


__SAME AS LOAD CIRCUIT 1 


LOAD CIRCUIT 5 
SAME AS LOAD CIRCUIT 1 


*Cy includes probe and jig capacitance. 


TEST CIRCUIT VOLTAGE WAVEFORMS 


TEST TABLE (SEE NOTE 5) 


APPLY PULSE OUTPUT 
TEST | PARA- APPLY APPLY 
GENERATOR UNDER $1 $2 
NO. | METER 24VvTO | GNDTO 
OUTPUTTO | TEST (sé) 
t x By, Ao, 
cen ; Ay ee CLOSED 
‘PHL (WAVEFORM A) and Bo 
tPLH x2 
Ay and A> | By andB 
IN (WAVEFORM A) | to 2 | et ane B2 Pe ee 
23 Ay, A2, By, Bo, 
c OPEN | CLOSED OPEN 
iN (WAVEFORM A) | and Aj hae 
24 Ay, A2, 
CLOSED | CLOSED 
(WAVEFORM A) | Ag, and Aq 
Cc A ’ A , B , B if 
4 2 V2 OPEN | CLOSED 
(WAVEFORM B) | Aa, and Aq | B3, and By 
x Aq By, 
2 te" CLOSED 
(WAVEFORM B) Bg, and Cin 
z Aq, By, 
: None ite CLOSED 
{PHL (WAVEFORM B) 
tPLH z4 
4 


OPEN OPEN 


Es 
Zz 


CLOSED | OPEN OPEN 


tPLH 
tPHL 
tPLH 
TPHL 
tPLH 
TPHL 
tPLH 
tPHL 
tPLH 


—_ 
CO; O} OPN M1) B/D] rm] = 


OPEN OPEN 


OPEN OPEN OPEN 


CLOSED | OPEN 


CLOSED | OPEN 


PL 
em 
oun | 
eu | 
eH 
[PL 
[PHL 
LH 
[PHL 
PL 
[HL 
<n 
PHL 


Cin 
Cin 
A2 
Bo 
4 


A 

waverome ni | Me 
: 

wavercrme | SOM 


NOTES: 
1. Pulse generator output pulse characteristics: Vjpyy < 2.4 V, Vi_ < 0.4 V, ty = 8 to 15 ns, tg = 3 to 5 ns, PRR = 1 MHz, 
tp = 200 ns, and Zoyt¢ © 50 &. 
. Perform test in accordance with test table. 
. Each output is tested separately. 
. Voltage values are with respect to network ground terminal. 


. Inputs and outputs not otherwise specified are open. 


Fig. A — SWITCHING TIMES 
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TTL/MSI 9386 
4-BIT QUAD EXCLUSIVE-NOR 


DESCRIPTION — The 9386 consists of four independent Exclusive-NOR gates with open collector 
outputs. Single 1-bit comparisons may be made with each gate, or multiple bit comparisons may be 
made by connecting the outputs of the four gates together. Typical power dissipation is 170 mW. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature 

Temperature (Ambient) Under Bias 

Vcc Pin Potential to Ground Pin 

*Input Voltage (dc) 

*Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


PIN NAMES 
Ag to A3, Bo to B3 Inputs 
Qp to 03 Outputs 


1 Unit Load (U.L.) = 40 “A HIGH/1.6 mA LOW 


TRUTH TABLE 


OUTPUT 
10] 
H 


LOGIC DIAGRAM 


Ag 
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LOGIC SYMBOL 


—65°C to +150°C Ag By Ay 8; Az By Ag 83 
—55°C to +125°C 
—0.5 V to+7.0V 

_ 0.5 V t0 +5.5 V es 
—30 mA to +5.0 mA 
—0.5 V to+Vcc value 
+30 mA 


9386 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


LOADING 


2.0 U.L. 
15 ULL. 


FLATPAK (TOP VIEW) 


83 


FAIRCHILD TTL/MSI ¢ 9386 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Supply Voltage Vcc 
Operating Free-Air Temperature Range 


X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product: 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


YP. MAX. CONDITIONS 
(Note 4) 


4 


SYMBOL PARAMETER 


Guaranteed Input HIGH Voltage 
Guaranteed Input LOW Voltage 
Vcc = MIN.. Vin = VIH 

VouT = 45 V 

Vcc = MIN., Vin(A) = 2.0 V, 
Vin (B) = 0.8 V, lo, = 25 mA 
(Note 3) 

Voc = MAX., Vin(A) = Vin (B) = 
4.5 V (Note 4) 

Vcc = MAX., Vin(A) = Vin (B) = 
0.4 V (Note 5) 

Vcc = 5.25 V, Vin(A) = Ving (B) = 
O4V 

lin(A) = 10 mA, Vin(B) = 9 V 


VIN (A) = 9 V, HIN (B) = 10 mA 
(Note 6) 


SYMBOL PARAMETER TEST CONDITIONS 


Turn Off Delay Input to Output 
Turn On Delay Input to Output 


VIH Input HIGH Voltage 
VIL Input LOW Voltage 
ICEX Output HIGH Leakage Current 


=~ 
()) 
Oo: 


NO 
i=) 


VOL Output LOW Voltage 


Input HIGH Current 


4 
[¢9) 
i) 


Input LOW Current 


GQ 
N 
Py 
~ 
oa 


Supply Current 


Input Latch 
Voltage 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
circuit type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Output sink current is supplied through a resistor.to Vcc. 

(4) A and B are tested separately. When A is 4.5 V, B is O V, and vice versa. 

(5) A and B are tested separately. When A is 0.4 V, B is 5.25 V, and vice versa. 

(6) This test guarantees operation free of input latch-up over the specified operating supply voltage range. 


SCHEMATIC DIAGRAMS SWITCHING CHARACTERISTICS 


Ao 
INPUTS 
BO 
OUTPUT 


OUTPUT 


8-231 


TTL/MS! 93H87/54H87, 74H87 
HIGH SPEED 4-BIT TRUE/COMPLEMENT, ZERO/ONE ELEMENT 


DESCRIPTION — The 93H87/54H87, 74H87 will perform four functions; use of the B and C control 
inputs determine the function performed. A 4-bit binary number (A) can be transferred to the output 
(Y) in either true or complementary form. In addition the control inputs can also set all outputs to 


LOW or HIGH independent of the state of the data inputs. 


PIN NAMES 

Ai, A2, Ag, A4 Data Inputs 
B,C Control Inputs 
Y1, Y2, Y3, Y4 Outputs 


1 Unit Load (U.L.) = 40 vA HIGH/1.6 mA LOW. 


TRUTH TABLE 


LOGIC DIAGRAM 


DATA INPUTS 


OUTPUTS 


LOADING 


1.0 U.L. 
1.0 ULL. 
10 ULL. 


CONTROL INPUTS 


8-232 


LOGIC SYMBOL 


A, Ap Az Ag 
93H87/54H87, 74H87 


Y, Yo Y3 Ya 


Voc = PIN 14 
GND =PIN7 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


NC — No Internal Connection 
Positive Logic: See Truth Table 


TTL/MSI © 93H87/54H87, 74H87 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5 Vto+7.0V 
*Input Voltage (dc) ~0.5V to +5.5V 
*Input Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) ~0.5 V to +Vcc value 
Output Current (dc) (Output LOW) +30 MA 


*Either input voltage or input current limit is sufficient to protect the inputs. 


RECOMMENDED OPERATING CONDITIONS 
93H87XM/54H87XM 93H87XC/74H87XC 


| MIN. | TyP. | 
Supply Voltage Vcc (See Note 4) | 8645 | 5.0 | 
| 25 


Operating Free Air Temperature Range 


25 
Normalized Fan Out from Each LOW Level Ss a 
Output, N HIGH Level =| =f | 20 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PARAMETER 


E 
> 
x 


125 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


TEST 
FIGURE 


SYMBOL PARAMETER 


VIH Input HIGH Voltage Guaranteed Input HIGH Threshold 1 
Voltage 


VIL Input LOW Voltage 


Output HIGH Voltage : Vcc = MIN., lo = -1-0 mA, 
Vin =2.0V, Vi_ =90.8 V 
Output LOW Voltage Vcc = MIN., lot = 20 mA, 
Vin = 2.0 V, VIL =0.8 V 


Vec = MAX., Vin = 2.4 V 
Input HIGH Current 
Vec = MAX., Vin = 5.5 V 


Input LOW Current : Vcc = MAX., Vin = 0.4 V, Each Input 
Output Short Circuit Vcc = MAX., VouT =O V 
Current (Note 3) 


lec Supply Current 93H87/54H87 
93H87/74H87 


Vcc = MAX. 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


LIMITS TEST 
SYMBOL PARAMETER TEST CONDITIONS ae 


Turn Off Delay Input to 
Output (Data Inputs to 
Outputs) 

Turn On Delay Input to 
Output (Data Inputs to 
Outputs) 

Turn Off Delay Input to 
Output (Control Inputs to 
Outputs) 

Turn On Delay Input to 
Output (Control inputs to 
Outputs) 


a 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
circuit type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) These voltage values are with respect to network ground terminal. 
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TTL/MSI * 93H87/54H87, 74H87 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* 


1. Each output is tested separately. . Each input is tested separately. 
2. When testing Ay, Ag, Ag or Aq input B is at 4.5 V. 


Fig. 2 


1. Each input is tested separately. 1. Each output is tested separately. 
2. When testing Aj, Ag, Ag or Aq input B is grounded. 


Fig. 3 


TEST TABLE 


A1, Az, Ag, Ag 


B,C Ai, A2, A3, A4 


*Arrows indicate actual direction of current flow. 
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TTL/MSI * 93H87/54H87, 74H87 


PARAMETER MEASUREMENT INFORMATION (cont'd) 


SWITCHING CHARACTERISTICS 


Voc OUTPUT 


PULSE 


GENERATOR 
(See Note 1) J 
Gs loapcincuit2. SCS 
ee ee ere eee ee 4 
ree“ toapeircuts ts 
Cie to oe See oes 4 
<3 ~~ ~~ Toao ciRcuiT 4 ia a 
Bee eee J 


*C_ includes probe and jig capacitance. 


TEST CIRCUIT 


TEST TABLE (See Note 2) 


B,C 
B,C 
B,C A3 
—e ot ee : B,C A4 
{ t om =m = — Vou 
{ Cc B 
NONINVERTING @ 
FUNCTIONS ‘ Cc B 
‘4 
Cc B 
Vv, 
OL Cc B 
—A tH. ie ' B Cc 
! —el tel ee Vou B C 
INVERTING B Cc 
FUNCTIONS B Cc 


VOLTAGE WAVEFORMS 


NOTES: 
1. The pulse generator has the following characteristics: Vgen =3V,t1 =to=7 ns, 
tp = 500 ns, PRR = 1 MHz, and Zout © 502. 


2. Inputs not specified are open. 


Fig. A — SWITCHING TIMES 
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TTL/MSI 9390/5490, 7490 


DECADE COUNTER 


DESCRIPTION — The TTL/MSI 9390/5490, 7490 is a Decade Counter which consists of four dual 


ran 


k, master slave flip-flops internally interconnected to provide a divide-by-two counter and a 


divide-by-five counter. Count inputs are inhibited, and all outputs are returned to logical zero ora 
binary coded decimal (BCD) count of 9 through gated direct reset lines. The output from flip-flop 
A is not internally connected to the succeeding stages, therefore the count may be separated into 
these independent count modes: 


A. 


If used as a binary coded decimal decade counter, the CPgp input must be externally connected 
to the Qa output. The CP, input receives the incoming count, and a count sequence is obtained 
in accordance with the BCD count for nine’s complement decimal application. 


If a symmetrical divide-by-ten count is desired for frequency synthesizers or other applications 
requiring division of a binary count by a power of ten, the Op output must be externally con- 
nected to the CP pa input. The input count is then applied at the CPgp input and a divide-by-ten 
square wave is obtained at output Oa. 


C. For operation as a divide-by-two counter and a divide-by-five counter, no external intercon- 
nections are required. Flip-flop A is used as a binary element for the divide-by-two function. 
The CPgp input is used to obtain binary divide-by-five operation at the Qg, Qc, and Ap 
outputs, In this mode, the two counters operate independently; however, all four flip-flops are 
reset simultaneously. 

PIN NAMES LOADING 

Ro Reset-Zero Inputs 1 ULL. 

Rg Reset-Nine Inputs 1 ULL. 

CP a Clock Input 2 ULL. 

CPep Clock Input 4U.L. 

Qa, Op, Qc, Ap Outputs 10 ULL. 


1 Unit Load (U.L.) = 40uUA HIGH/1.6mMA LOW, 


BCD COUNT SEQUENCE (Note 1) TRUTH TABL ES RESET/COUNT {ses Note 2) 


COUNT OUTPUT RESET INPUTS OUTPUT 


(s] 
> 


NOTES: 
1, Output Qa connected to input CPgp for BCD count. 
2. X indicates that either a HIGH level or s LOW level may be present. 


o]alJoel-l--]-[ 
i 


Ro (RESET TO ZERO) Rg (RESET TO NINE) 
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LOGIC SYMBOL 


9390/5490, 7490 


Op Qp A AH 


12 9 8 11 


Vec = Pin 5 
GND = Pin 10 
NC = Pin 4, 13 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


Rat) Roca) 


Positive logic: See Truth Table. 
Nc — No internal connection. 


TTL/MSI ¢ 9390/5490, 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature 

Temperature (Ambient) Under Bias 

Vcc Pin Potential to Ground Pin 

*Input Voltage (dc) 

*Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 


7490 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


TYP 


Supply Voltage Vcc (Note 4) 

Operating Free-Air Temperature Range 

Normalized Fan Out from Each Output, N 
(Note 5) 

Width of Input Count Pulse, tolin) 

Width of Reset Pulse, to(reset) 


X=package type; F for Fiatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on 


9390XM/5490XM 


oO; S 
Ny 
oi 


-65°C to +150°C 
~55°C to +125°C 
O5Vto+70V 
O5Vtot5.5V 

-30 mA to +5.0mMA 
0.5 V to+Vcc value 
+30 MA 


9390XC/7490XC 
UNITS 
5.0 5.25 Volts 
25 70 ee 
10 U.L 


ns 


this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS eee 
SYMBOL PARAMETER TYP UNITS | TEST CONDITIONS (Note 1) 
, FIGURE 
(Note 2) | MAX. 
VIH Input HIGH Voltage p20 | | | vots | Guaranteed Input HIGH Voltage 1 
VIL Input LOW Voltage esl | 0.8 | Volts | Guaranteed Input LOW Voltage 2 
VOH Output HIGH Voltage | | Volts | Vcc = MIN., Ion = -0.4 mA 2 
Vou | Output LOW Voitege pa Wotts | Veo = WIN. to =TemA | 
Input HIGH Current at Rq(1), PF TE 40 A] Ve = MAX., VIN =2.4V ; 
Ro(2), R9(1), or Rg(2) a eas = ae = ia a = a : | 
_ iy etre MB ce= + VIN = 2. 
mA Vcc = MAX., Vin = 5.5 V 
= A Voc = MAX., Vin = 2.4 V 
ie COC chahe eee OO ee IN = 2.4 ; 
Input LOW Current at Rq(1), ee Voc = MAX., Viyy = 0.4 V i 
; Ro(2), Rg(1), oF Rg(2) _ 
IL Input LOW Current at Input CP, ee ee ee Vcc = MAX., Vin = 0.4 V 4 
Input LOW Currentat Input CPapn =| | siédL:(Ci SAT MAO CV = MAX., Vin = 0.4 V 4 
Output Short Circuit Current | ~-20 | =| -57 | mA | 9390/5490 r NAAN & 
(Note 3) pas |_| -87_| ma | 9390/7490 
mA 9390/5490 
loc Supply Current etl eae Vac = MAX. 3 
SWITCHING CHARACTERISTICS (Ta, = 25°C) 
LIMITS 
SYMBOL PARAMETER max. | UNITS Rest 


Maximum Frequency of Input 
Count Pulse 

Turn Off Delay from Input Count 
Pulse to Output Qc 

Turn On Delay from Input Count 
Pulse to Output Oc 


| MIN. | Tye. | 


NOTES: 


FIGURE 


(1) For conditions shown as MIN. or MAX,, use the appropriate value specified under recommended operating conditions for the applicable 


circuit type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) These voltage values are with respect to network ground terminal. 


(5) Fan out from output QA to input CPgBp and to 10 additional series 54/74 loads is permitted. 
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TTL/MSI e 9390/5490, 7490 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUIT* 


VIN 


1. Each output is tested in the LOW level state. 


Fig. 1 


OPEN 


. Each input is tested separately. 

. When testing Rq(4) or Rg(7) ground Rqz) or Rg2)- 

. When testing Raia) or Rg(2) ground R74) or Rg(4)- 

. When testing Icc reset all outputs to LOW level, ground 
all inputs, then measure icc. 


BRON = 


Fig. 3 


1. Each output is tested in the HIGH level state. 


Fig. 2 


OPEN 


1. Each input is tested separately. 
2. When testing Rq(7) or Rg(1) apply 4.5 V to Raia) or RaQ). 
3. When testing Rg2) or Rg(2) apply 4.5 V to Rqi4) or Rg(1)- 


Fig. 4 


1. Each output is tested in the HIGH level state. 


* Arrows indicate actual direction of current flow. 


TTL/MSI « 9390/5490, 7490 


PARAMETER MEASUREMENT INFORMATION (Con't.) 


SWITCHING CHARACTERISTICS 


=“ 

| 

| 

| 

| 

PULSE 4 
GENERATOR a ae ee en ae ee 

macular re cir Cnn 


(SEE:‘NOTE 1) 
LOAD CIRCUIT 2 


i. (SAME AS 1) J 
.* LOAD CIRCUIT 3 “ 
L. (SAME AS 1) | 
c LOAD CIRCUIT 4 | 
L_ (SAME AS 1) J 


*C, includes probe and jig capacitance. 


TEST CIRCUIT 


Vv 
INPUT CP, 1V 1V 


| 
OUTPUT Qc 


oy 


OUTPUT Qp (REF) 


VOLTAGE WAVEFORMS 


NOTES: 
1. The pulse generator has the following characteristics: Vgen = 3 V, to = ty < 15 ns, typ = 0.5 us, PRR = 1 MHZ, Zou © 5022. 


tpHL + tPLH 


2. Propagation Delay = 2 


3. Voltage values are with respect to ground terminal. 


Fig. A — SWITCHING TIMES 
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TTL/MSI 9391/5491, 7491 
8- BIT SHIFT REGISTER 


DESCRIPTION — The TTL/MSI 9391/5491, 7491 is a serial-in, serial-out, 8-Bit Shift Register 
utilizing TTL technology. It is composed of eight RS master/slave flip-flops, input gating, and a LOGIC SYMBOL 
clock driver. The register is capable of storing and transferring data at clock rates up to 18 MHz 
while maintaining a typical noise-immunity level of 1.0V. Power dissipation is typically 175 mW; 
a full fan out of 10 is available from the outputs. 


Single-rail data and input control are gated through inputs A and B and an internal inverter to 
form the complementary inputs to the first bit of the shift register. Drive for the internal common 
clock line is provided by an inverting clock driver. Each of the inputs (A, B, and CP) appear as 
only one TTL input load. 


A B 
The clock pulse inverter/driver causes these circuits to shift information to the output on the 


positive edge of an input clock pulse, thus enabling the shift-register to be fully compatible with 
other edge-triggered synchronous functions. 


PIN NAMES LOADING 

A, B Data Inputs 1 ULL. 

a6 Data Output 10 ULL. 

CP Clock Input 1 ULL. CONNECTION DIAGRAM 


DIP (TOP VIEW) 
1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW 


TRUTH TABLE 


NOTES: 
th = Bit time before clock pulse. 
th+g = Bit time after 8 clock pulses. 


FLATPAK (TOP VIEW) 


LOGIC DIAGRAM 


INPUTS OUTPUT 


NC—No Internal Connection 


Positive logic: See truth table. 


8-240 


TTL/MSI « 9391/5491, 7491 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5Vto+7.0V 
*Input Voltage (dc) —0.5V tot5.5V 
*Input Current (de) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to+Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Ejther Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


RECOMMENDED OPERATING CONDITIONS 


9391 XM/5491 XM 9391 XC/7491XC 
PARAMETER UNITS 


Supply Voltage Vcc (Note 4) | 5.0 | 5.5 4.75 5.0 5.25 Volts 


Normalized Fan Out from Outputs 


Input Hold Time, thoig (See Fig. A) ter al ) 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


SYMBOL PARAMETER TYP TEST CONDITIONS (Note 1) HES! 
MIN. | (Note 2) hau 
VIH Input HIGH Voltage 2.0 Guaranteed Vj yy 1 
VIE Input LOW Voltage Guaranteed Vi; 2 
VOH Output HIGH Voitage Vec = MIN., low = 0.4 mA 1 
VOL Output LOW Voltage Vcc = MIN., lot = 16 mA 2 
WH Input HIGH Current vee = “ie a 7 ; 4 
Ne Input LOW Current Vcc = MAX., Vin = 0.4V a 
fae Output Short Circuit Current Vcc = MAX. 5 
(Note 3) 9391/7491 | VouT =0V 
i Supply Current vec MAX. 6 
c¢ i 9391/7491 | Viy = 4.5 V 


SWITCHING CHARACTERISTICS (T, = 25°C) 


LIMITS 
PARAMETER TYP UNITS TEST CONDITIONS 
24 


$s 


TEST 
FIGURE 


SYMBOL 


Turn Off Delay from Clock to Output Fons | 


Turn On Delay from Clock to Output n 


tPHL 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
circuit type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) These voltage values are with respect to network ground terminal. 
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TTL/MSI « 9391/5491, 7491 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* 


ViH 


1. Each output is tested separately. 
2. When testing Voy and Igy ground all inputs and the 
unused output, then measure parameters specified. 


Fig. 1 


OPEN 


1. When testing input A apply 4.5 V to input B. 
2. When testing input B apply 4.5 V to input A. 


Fig. 3 


1. Ground the unused output then measure parameter specified. 


Fig. 5 


1. Each output is tested separately. 


2. When testing Vo, and Io ground all inputs. Apply a 


momentary ground to the output to be tested then measure 
parameters specified. 


Fig. 2 


OPEN 
1. When testing input A ground input B. 
2. When testing input B ground input A. 
Fig. 4 
OPEN 


mew ee ee 2 


24V 
MEASURE Icc 


* Arrows indicate actual direction of current flow. 


TTL/MSI « 9391/5491, 7491 
PARAMETER MEASUREMENT INFORMATION (Con’t) 
SWITCHING CHARACTERISTICS 


LOAD CIRCUIT 1 
Vec=5V 


PULSE 
GENERATOR 
(See Note 1) 


r 
weeee ee ee ! LOAD CIRCUIT 2 ' 


om | 
1SAME ASLOADCIRCUIT1 = =e E 


*C__ includes probe and jig capacitance 


TEST CIRCUIT 


1 2THRU7Z7 8 QYTHRU15 16 17 18 19THRU23 24 25 26 27 
CLOCK-PULSE ana nes Beate 
INPUT 2 a = 
INPUT A | | | 
BU on te ee eel es 


CLOCK-PULSE |! 
CLOCK-PULSE 


INPUT y 1 1 
| INPUT ; | 
Oo, 
10% re ag 
t1 —»| , >| io 
4 tsetup(L) VIH 
INPUT oon z. 
AORB 
em Ne Gah Seoalg Sea cp, Sees “og ei Shae V 
asa thold(L) Me 
INPUT RNS ST eee ae Se eS VIH 
AORB 
1.5V 1.5 V 
' ' 
@ tsetup(H) a VIE 
Il | 
| Pt thold(H) 
PROPAGATION DELAY TIME VOLTAGE WAVEFORM SWITCHING TIME VOLTAGE WAVEFORM 


NOTES: 

1. The generator has the following characteristics: Vj, <0.3 V, Vip > 2.4V, 
ty = tg = 10ns, tp1(clock) = 500 ns, tpO(clock) = 500 ns, PRR = 1 MHz, 
and Zoyt & 502. 

2. Each output is tested separately. 

3. Voltage values are with respect to network ground terminal. 


Fig. A 9391/5491, 7491 SWITCHING TIMES 
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TTL/MSI 9392/5492, 7492 
DIVIDE-BY-TWELVE COUNTER 
(DIVIDE-BY-TWO AND DIVIDE-BY-SIX) 


DESCRIPTION — The TTL/MSI 9392/5492, 7492 is a 4-Bit Binary Counter consisting of four master 
slave flip-flops which are internally interconnected to provide a divide-by-two counter and a 
divide-by-six counter. A grated direct reset line is provided which inhibits the count inputs and 
simultaneously returns the four flip-flop outputs to a LOW level. As the output from flip-flop A is not 
internally connected to the succeeding flip-flops, the counter may be operated in two independent 
modes: 


LOGIC SYMBOL 


A. When used as a divide-by-twelve counter, output Qa must be externally connected to input CP gc. 


A 
The input count pulses are applied to input CP,~. Simultaneous divisions of 2, 6 and 12 are 9392/5492, 7492 
performed at the Qa, Qc and Qp outputs as shown in the truth table. QO, Og O60p 
B. When used as a divide-by-six counter, the input count pulses are applied to input CP gc. 
Simultaneously, frequency divisions of 3 and 6 are available at the Qc and Qp outputs. 12119 8 


Independent use of flip-flop A is available if the reset function coincides with reset of the 
divide-by-six counter. 


These circuits are completely compatible with TTL and DTL logic families. 


PIN NAMES LOADING =Pin 5 

—_. Pi 
Ro Reset-Zero Inputs 1 ULL. ie. 3.4.13 
CPA Clock Input 2 ULL. ita 
CPec Clock Input 4U.L. 
Qa, Qp, Qc, Ap Count Outputs 10 ULL. CONNECTION DIAGRAM 
1 Unit Load (U.L.) = 40 ZA HIGH/1.6 mA LOW. DIP (TOP VIEW) 


TRUTH TABLE 
(See Notes 1, 2.and 3) 


COUNT ra 
| QD Og | OQ, 
ea ee 
ee ER NOTES: = 
cs a od ea 4. Output Q, connected to input CPgc. 
3 LUV eT 2. To reset all outputs to LOW level both 
4 LYRE R d R inputs must be at 
O(1) an 0(2) p 
i ae nl a HIGH level state. 
es Tuletecle : 
3. Either (or both) reset inputs Rq(7) and 
L ! Hi 7 _ a Ro(2) Must be at a LOW level to count. 
a [H{[tlHfe 
9 [Hi[clHlH 
170 | H[H[ LL 
[1 HT} HI LIA 


LOGIC DIAGRAM FLATPAK (TOP VIEW) 


Positive logic: See truth table. 


Ro (RESET ZERO} NC ~ No internal connection. 
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TTL/MSI ¢ 9392/5492, 7492 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to+125°C 
Vcc Pin Potential to Ground Pin —0.5 V to+7.0 V 
*Input Voltage (dc) —0.5 V to +5.5 V 
*tnput Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to+Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


RECOMMENDED OPERATING CONDITIONS 


9392XM/5492XM 9392XC/7492XC 
PARAMETER UNITS 
[tye | wax. [win | Te | MAK 


Supply Voltage Vcc (Note 4). 4.75 5.0 5.25 Volts 


4s 5.5 
Operating Free-Air Temperature Range 25 125 0 25 70 °C 
Normalized Fan Out from Each Output, N 10 10 Oke. 
(Note 5) 

ns 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


Width of Reset Pulse, tp(reset) 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS 


TEST 
SYMBOL PARAMETER TYP. TEST CONDITIONS (Note 1) 
(Note 2) FIGURE 
ote 


Ti 


Input HIGH Current at Ro(1) 
or Rq(2) Inputs 

MH (nput HIGH Current at Input CP a 
Input HIGH Current at Input CPp¢ 


Input LOW Current at Rg(4) or 


2.0 1 
2 
A Volts 2 
Volts 1 
Vcc = MAX., Vin = 2.4 V 
Vcc = MAX., Vin = 5.5 V 


Vcc = MAX., Vin = 2.4 V 3 
Vcc = MAX., Vin = 5.5 V 


Vcc = MAX., Vin = 0.4 V 4 


Guaranteed V |} 
Guaranteed V1__ 


A 
A 


vi 
m 
LA 
A 
uu 


Ro(2) Inputs 


| = 
IL Input LOW Current at Input CPa 


Input LOW Current at Input CPgc¢ 
Output Short Circuit Current 
0s (Note 3) 


Icc Supply Current 


SWITCHING CHARACTERISTICS (T, = 25°C) 


~ PARAMETER 
prrvaweres aT 
Fae oe 
Count Pulse 
Rimwouws ep | | 
Pulse to Output QpH 
jAiwwowmag "| |e 
Pulse to Output Qp 
NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
circuit type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) These voltage values are with respect to network ground terminal. 

(5) Fan-out from output Qa to input CPec and to 10 additional series 54/74 loads is permitted. 


Voc = MAX., Vin = 0.4 V 4 
Vcc = MAX., Vin = 0.4 V By 


| 9392/7492 | Vout = 0 V 
: 


LIMITS 
UNITS 
MAX. 


| MAX. | 
cs 
ar 


A 
A 
A 
A 
A 


—20 


m 
m 
m 
m 
m 
m 
m 
m 


one 
neni 
oa] 
P10 
20 
ec enees 
[760 
pas | 
eons 


A 
A 
A 
A 


m 


TEST 


ere FIGURE 


TEST CONDITIONS 
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TTL/MSI e 9392/5492, 7492 


PARAMETER MEASUREMENT INFORMATION 
DC TEST CIRCUIT* 


1. Each output is tested in the LOW level state. 1. Each output is tested in the HIGH level state. 


Fig. 1 Fig. 2 


"NH 
—_ 
ViH 
1. Each input is tested separately. 1. Each input is tested separately. 
2. When testing Rq( 4) ground Rqi2).- 2. When testing Rq(1) apply 4.5 V to Rq3). 
3. When testing Rq(2) ground Ro/4)- 3. When testing Rqi2) apply 4.5 V to Rqi). 
4. When testing Icc reset all outputs to LOW 


level, ground all inputs, then measure Icoc. 


Fig. 3 


1. Each output is tested in the HIGH level state. 


Fig. 5 


* Arrows indicate actual direction of current flow. 
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TTL/MSI «¢ 9392/5492, 7492 


PARAMETER MEASUREMENT INFORMATION (Con‘t.) 


SWITCHING CHARACTERISTICS 


PULSE 
GENERATOR 
(SEE NOTE 1) 


TEST CIRCUIT 


1 2 


OUTPUT 0, 


eH 


VOLTAGE WAVEFORMS 


NOTES: 


LOAD CIRCUIT 2 
(SAME AS 1) 


LOAD CIRCUIT 3 
(SAME AS 1) 


LOAD CIRCUIT 4 
(SAME AS 1) 


*C, includes probe and jig capacitance 


1. The pulse generator has the following characteristics: Vgen = 3 V, to = ty < 15 ns, ty = 0.5 ws, PRR = 1 MHz, Zoyt © SOLD. 


tpHLt tPLH 
2 
3. Voitage values are with respect to ground terminal. 


2. Propagation delay = 


Fig. A — SWITCHING TIMES 
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TTL/MSI 9393/5493, 7493 
4-BIT BINARY COUNTER 


DESCRIPTION — The TTL/MS! 9393/5493, 7493 is a 4-Bit Binary Counter consisting of four master/ LOGIC SYMBOL 
slave flip-flops which are internally interconnected to provide a divide-by-two counter and a 
divide-by-eight counter. A gated direct reset line is provided which inhibits the count inputs and 
simultaneously returns the four flip-flop outputs to a LOW level. As the output from flip-flop A is not 
internally connected to the succeeding flip-flops the counter may be operated in two independent 
modes: 

1. When used as a 4-bit ripple-through counter, output Qa must be externally connected to input B 
CPp. The input count pulses are applied to input CP a. Simultaneously divisions of 2, 4, 8 and 16 Ro QA 0B0¢ OD 
are performed at the Qa, Op, Qc, and Qp outputs as shown in the truth table. 

2. When used as a 3-bit ripple-through counter, the input count pulses are applied to input CPp. 
Simultaneous frequency divisions of 2, 4, and 8 are available at the Qg, Qc, and Op outputs. 
Independent use of flip-flop A is available if the reset function coincides with reset of the 3-bit 


9393/5493, 7493 


ripple-through counter. 129811 
These circuits are completely compatible with TTL and DTL logic families. =Pin 5 
= Pin10 
PIN E 
NAMES LOADING Pins 4, 6, 7, 13 
Ro Reset-Zero Input 1 ULL. 
CPa Clock (Active LOW going edge) Input 2 ULL. 
CPp Clock (Active LOW going edge) Input 2 ULL. CONNECTION DIAGRAMS 
Qa, Op, Qc, Op Outputs 10 ULL. DIP (TOP VIEW) 
= TRUTNTABEE (See, Noten Te 2ond a) oes 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW 
OUTPUT 
J “ac | Og Toa | 
L L 
“| ee 
H L 
an a 
+ Hd 
Le el 
+++ + ~] NOTES: i 
tile 22Ayaa [edb al 1. Output Q, connected to input CPp. 
fs 2. To reset all outputs to LOW level both Rq4) and 
on rn rs Ro(2) inputs must be at HIGH level state. 
i aa ey 3. Either (or both) reset inputs Rg(7) and Rg(2) must be 
ae H at a LOW level to count. 


LOGIC DIAGRAM 


FLATPAK (TOP VIEW) 


NC — No Internal Connection 
Positive logic: See Truth Table 


Ro (RESET ZERO} 
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TTL/MSI «¢ 9393/5493, 7493 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5V to+7.0V 
*Input Voltage (dc) —0O.5Vtot5.5V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


RECOMMENDED OPERATING CONDITIONS 


9393XM/5493XM 9393XC/7493XC 
PARAMETER UNITS 


Supply Voltage Vcc (Note 4) 


Operating Free-Air Temperature Range 


Normalized Fan-Out from Each Output, N ie ihe 
(Note 5) cL: 
a a ee es ee ns 


Width of Input Count Pulse, tp(in) 


Width of Reset Pulse, tp(reset) ns 


X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS me 
SYMBOL PARAMETER TEST CONDITIONS (Note 1) 
OYE. FIGURE 
MIN. (Note 2) MAX. 
VIH Input HIGH Voltage 2.0 1 
VIL Input LOW Voltage 0.8 2 
VOH Output HIGH Voltage Ee eae Vcc = MIN., loy = -0.4 mA 2 
Vou | Output LOW Voltage Woes | Vec= MIN top = tema ft 
Input HIGH Current at Ro(1) a ee ee Voc = MAX,, Vin = 2.4 V 4 
Input HIGH Current at 80 | Vcc = MAX, Vin = 24 V : 
Input LOW Current at Rg(7) ah Vk = MAS Siew 3 
\ or Rq(2) Inputs ce se i 
. Input LOW Current at 
— — ~3.2 mA Vcc = MAX., Vin = 0.4 V 4 
Inputs CPa or CPp 
Output Short Circuit Current | -20 | | -87 mA 9393/5493 | Voc = MAX. 2 
08 (Note 3) ee ee mA | 9393/7493 | Voy, =0V 
ao 46 A 9393/5493 | Vac = MAX. 
ice Suc jocunehs pT 82 | 46 | mA 9393/ cc 5 
ae a a in 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


TEST 
FIGURE 


LIMITS 


SYMBOL UNITS TEST CONDITIONS 


PARAMETER 


H 
r= 
N 


ns 


oo 
is 
fis 
=z 
a) 
en 
i 
$3 
me 
39 
ae 
33 
Fa 
c< 
oz 
re) 
03 
5 
s 
c 
roa 
(@) 
3° 
c 
5 
poh 
SJ 
: oa 
—_ 
{é) 
o 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
circuit type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) These voltage values are with respect to network ground terminal. 

(5) Fan-out from output Qa, to input CPp and to 10 additional series 54/74 toads is permitted. 
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TTL/MSI «¢ 9393/5493, 7493 


PARAMETER MEASUREMENT INFORMATION 
DC TEST CIRCUITS* 


VIN VIN 
1. Each output is tested in the LOW level state. 1. Each output is tested in the HIGH level state. 
Fig. 1 Fig. 2 
NH Ne 
—_ <_ 
Vin OPEN VIL OPEN 
1. Each input is tested separately. 1. Each input is tested separately. 
2. When testing Raq) ground Rqi2). 2. When testing Rq(7) apply 4.5 V to Raa). 
3. When testing Rq(2) ground Rg). 3. When testing Roz) apply 4.5 V to Rq4). 
4. When testing I|c¢c all inputs and outputs are open. 
Fig. 3 Fig. 4 


1, Each output is tested in the HIGH level state. 
Fig. 5 


* Arrows indicate actual! direction of current flow. 
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. Propagation delay = 


TTL/MSI ¢ 9393/5493, 7493 


PARAMETER MEASUREMENT INFORMATION (con’t.) 


SWITCHING CHARACTERISTICS 


INPUT Vec OUTPUT A 


PULSE - 3 
GENERATOR se a Sa a ee cei cea ee 


(SEE NOTE 1) mee eee eee eee oe 
a LOAD CIRCUIT 2 ‘4 
Gh aa a eg ee 
te LOAD CIRCUIT 3 s 
[gS tase cn 
ea ee ae | 
uur ¢ oo | 
a ee a aay (a aa ee nies eee eee es a 


*C _ includes probe and jig capacitance 


TEST CIRCUIT 
1 ol ( ft 
ity he MTOR 
1 2 feel 8 9 
| | 
= | | 
INPUT CP, 15V 
{ 
| 
| 
| I 
= tPLH Ke— 
| 
OUTPUT Qp ey 
—_—_—__ —- J 
VOLTAGE WAVEFORMS 


- The pulse generator has the following characteristics: Vgen = 3 V, to = ty < 15.ns, ty = 0.5 ws, PRR = 1 MHZ, Zoyt & 502. 
tPHL * tPLH 


2 


. Vottage values are with respect to ground terminal. 


Fig. A — SWITCHING TIMES 
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TTL/MS!I 9394/5494, 7494 
4-BIT SHIFT REGISTER 


DESCRIPTION — The TTL/MS!I 9394/5494, 7494 is composed of four RS master/slave flip-flops, 
four AND-OR-INVERT gates and four inverter-drivers. Internal interconnections of these functions 
provide a versatile register which performs right-shift operations as a serial-in, serial-out register 
or as a dual-source, parallel-to-serial converter. A number of these registers may be connected in 
series to form an n-bit register. 


LOGIC SYMBOL 


All flip-flops are simultaneously set to the LOW state by applying a HIGH level voltage to the clear Tene Epa 


input. This condition may be applied independent of the state of the clock input, but not independ- 
ent of state of the preset input. Preset input is independent of the clock and clear states. 


The flip-flops are simultaneously set to the HIGH state from either of two preset input sources. 
Preset inputs Py 4 through Pp are activated during the time that a positive pulse is applied to 
preset 1 if preset 2 is at a LOW level. When the logic levels at preset 1 and preset 2 are reversed, 
preset inputs Pg, through Pap are active. 


Transfer of information to the outputs occurs when the clock input goes from a LOW toa HIGH 
level. Since the flip-flops are RS master/slave circuits, the proper information must appear at the 
RS inputs of each flip-flop prior to the rising edge of the clock input waveform. The serial input 
provides this information for the first flip-flop. The outputs of the subsequent flip-flops provide Vcc = Pind 

information for the remaining RS inputs. The clear input, preset 1, and preset 2 must be at a LOW GND = Pin 12 
state when clocking occurs. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature . —65°C to +150°C CONNECTION DIAGRAM 
Temperature (Ambient) Under Bias —55 C to +125 C DIP (TOP VIEW) 
Vac Pin Potential to Ground Pin —0.5Vto+7.0 V 

*Input Voltage (dc) —0.5V to +5.5V 

*Input Current (dc) —30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) —0.5 V to+Vcc value 

Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


PIN NAMES LOADING 
Pia —P2p Preset Inputs 1 ULL. 
PL4 Preset 1 Input 4U.L. 
PLo Preset 2 Input 4U.L. 
Ds Serial Data Inputs 1 ULL. 
cP Clock Input 1 ULL. 
CL Clear Input 1 ULL. 
Qp Serial Data Output 10 ULL. 


FLAT PAK (TOP VIEW) 


PLy PRESET 2 © 


PL, PRESET 1 


De SERIAL 
S INPUT 


Positive Logic: HIGH input to clear 
sets On, Qp, Qc and Ap to LOW 
level. 


cp CLOCK © 


Cc, CLEAR O 
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FAIRCHILD TTL/MSI ¢ 9394/5494, 7494 


TRUTH TABLE 


CLOCK | CLEAR | COMMON PRESETS BIT PRESETS On Common Presets (PL4, PL2) not activated (H) 
INPUT 2 


INPUT ia ae 1A—1D simultaneously X-either H or L. 


te States of internal Flip-Flops Qn, Qg, Q¢, will 
Xx H i ‘ ' , 
Le Reels E follow either 1A — 1C or 2A — 2C depending 
a * Active Inhibit | Fotlows 1D upon common preset condition. 
: a Inhibit | Active | Follows 2D Serial input is overridden except when clocking. 
Active L Inhibit Inhibit Follows Serial tnput by 
4 Bits 


RECOMMENDED OPERATING CONDITIONS 


9394XC/7494XC 
PARAMETER 


Ss 
‘i 
< 
2 
a 


Supply Voltage Vcc (See Note 4) 
Operating Free-Air Temperature Range 


= 
= 
@ 
© 
x 
iL 
via 
" TS 
© 
= 
x 
— 
Ss 
Fe 
* 
ree 
NI 
a 
< 
ao) 
> 
Cc 
ies 
| os 
pe 


f 
oa 
+ 
ol 


N 


28 


Normalized Fan Out from Output 
Width of Clock Pulse, tpy(clock) 
Width of Preset Pulse, to(preset) 
Width of Clear Pulse, tp(clear) 


tsetup (HIGH) 35 
sii cnt Golnsaieee ee od 
Serial Input Setup Time, Gatup (LOW) 35 


Serial Input Hold Time, tpold 
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


TYP. UNITS TEST CONDITIONS (Note 1) 
(Note 2) MAX. 


ViH Input HIGH Voltage 2.0 ee ae Guaranteed Vjy 
VIL Input LOW Voltage eens Volts Guaranteed Vj, 


ie) 


wo 


‘p 
‘ 
j=) 


SYMBOL PARAMETER 


No 
b 
W 
(91) 


VOH Output HIGH Voltage Vcc = MIN., low = -0.4 mA 


VOL Output LOW Voltage Vcc = MIN., lot = 16 mA 
Input HIGH Current at Any Vcc = MAX., Vin =2.4V 
Vcc = MAX., Viqy = 5.5 V 
Vec = MAX., Vin =2.4V 
Vcc = MAX., Vin = 5.5 V 


> 


> 


ne Input Except Preset 1 and Preset 2 
Input HIGH Current at 
Input LOW Current at Any 
Input LOW Current at 


> 


Vcc = MAX., Vin = 0.4 V 


> 


= 
| 


© 
bh 
> 


Vcc = MAX., Vin = 0.4 V 


Output Short Circuit C t (Note 3) rie oe 2 Rca licncad ey, MAX., V Ov 
u u r ircul urren e = eg = 
eS i -57 9304/7494 | CC oct 


mA 
| 50 | ma 9304/5494 | ay 
| 35 | sa | ma _| 9394/7494 | OOO 


lcc Supply Current , 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


LIMITS 
PARAMETER 


[woxmumGookrreaveny | 19 | | 
[Turn OF Delay Clock to Outpt —=«|~SSCidtSC iY 
ee ee 
[eae eines | ee 
ae ae Ee 


SYMBOL TEST CONDITIONS 


Vcc = 5.0 V 
Turn On Delay Clock to Output fe, case 
Turn Off Delay Preset to Output L e 

Ry = 4002 


MHz 
ns 


Turn On Delay Clear to Output 
NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
circuit type. 

(2) Typical limits are at Vcc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) These voltage values are with respect to network ground terminal. 
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TTL/MSI 9395/5495, 7495 
4-BIT RIGHT-SHIFT, LEFT-SHIFT REGISTER 


DESCRIPTION — The TTL/MSI 9395/5495, 7495 Shift Register is composed of four RS master/ 
slave flip-flops, four AND-OR-INVERT gates, one AND-OR gate and six inverters-drivers. Internal 


interconnections of these functions provide a versatile register which will perform right-shift or 
left-shift operations dependent upon the logic input level to the mode control. A number of these 
registers may be connected in series to form an n-bit right-shift or left-shift register. This register 
can also be used as a parallel-in, parallel-out storage register with gate (mode) control. 


When a LOW level is applied to the mode control input, the number 1 AND gates are enabled and 
the number-2 AND gates are inhibited. In this mode the Output of each flip-flop is coupled to the 
RS inputs of the succeeding flip-flop and right-shift operation is performed by clocking at the 
clock 1 input. In this mode, serial data is entered at the serial input. Clock 2 and parallel inputs A 
through D are inhibited by the number 2 AND gates. 


When a HIGH level is applied to the mode control input, the number 1 AND gates are inhibited (de- 
coupling the outputs from the succeeding RS inputs to prevent right-shift) and the number 2 AND 
gates are enabled to allow entry of data through parallel inputs A through D and clock 2. This 
mode permits parallel loading of the register, or with external interconnection, shift-left operation. 
In this mode, shift-left can be accomplished by connecting the output of each flip-flop to the 


parallel input of the previous flip-flop (Qp to input C, and etc.), and serial data is entered at input D. 


Clocking for the shift register is accomplished through the AND-OR gate E which permits separate 
clock sources to be used for the shift-right and shift-left modes. If both modes can be clocked 
from the same source, the clock input may be applied commonly to clock 1 and clock 2. Informa- 
tion must be present at the R-S inputs of the master-slave flip-flops prior to clocking. Transfer of 
information to the output pins occurs when the clock input goes from a HIGH to a LOW level. 


PIN NAMES LOADING 
CP, Clock 1 Input 1 ULL. 
CP2 Clock 2 Input 1ULL. 
M Mode Control Input 2 ULL. 
Pa, Pp, Pc, Pp Parallel Data Inputs 1 ULL. 
Qa, Op, Qc, Op Parallel Data Outputs 10 ULL. 
Ds Serial Data Input 1 ULL. 


1 Unit Load (U.L.) = 40 wA HIGH /1.6 mA LOW 
LOGIC DIAGRAM 


OUTPUTS 


(CLOCK 1) 


(CLOCK 2) 


p. (SERIAL 
S INPUT) 


(MODE 
CONTROL) 


M 
5 t - . — 1 as i eee | 
INPUTS 
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LOGIC SYMBOL 


M Ppa Pp Po Pp 
9395/5495, 7495 


Q_ A Q% ApH 


13°12 11 10 


Vcc = Pin 14 
GND = Pin 7 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


FLATPAK(TOP VIEW) 


Positive logic: 
Mode control = LOW for right shift 
Mode control = HIGH for left shift 
or parallel load 


TTL/MSI « 9395/5495, 7495 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc Pi n Potential to Ground Pin 
*Input Voltage (dc) 


—65°C to +150°C 
—55°C to +125°C 
—0.5Vto+7.0V 
—0.5 V to +5.5 V 


*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +Vcc value 


Output Current (dc) (Output LOW) 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


RECOMMENDED OPERATING CONDITIONS 


+30 mA 


M/S495XM 
PARAMETER 9395XM/5495X 9395XC/7495 


MAX 


BS 
~S 
oO 


Supply Voltage Vcc (See Note 4) 


Operating Free-Air Temperature Range 5 


. HIGH Level 
Normalized Fan Out from Each Output 
LOW Level 


Width of Clock Pulse tp(cigck) (See Fig. A) 

Setup Time Required at Serial, A, B, C, or D Inputs tsetup (See Fig. A) 

Hold Time Required at Serial, A, B, C, or D Inputs thoig (See Fig. A) 

LOW Level Setup Time Required at Mode Control (t7 in Fig. B) 
(With Respect to Clock 1 Input) 

HIGH Level Setup Time Required at Mode Control (tg in Fig. B) 
(With Respect to Clock 2 Input) 

LOW Level Setup Time Required at Mode Control (tg in Fig. B) 
(With Respect to Clock 2 input) 

HIGH Level Setup Time Required at Mode Control (tq in Fig. B) 
(With Respect to Clock 1 Input) 


(-) 


oO by) 
— 
< 
oa vu 

= 

NTN 

oO; 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product, 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


SYMBOL PARAMETER MIN. TYP. x. 
(Note 2) 
2.0 


Vin Input HIGH Voltage 


(Note 1) 


Guaranteed Vj} 


VOH Output HIGH Voltage 
VOL Output LOW Voltage 
Input HIGH Current at 


Any Input Except Mode Control 


Input HIGH Current at 


| 80 
Mode Control | 1.0 | 


iaeaees | 
oa] 
[40] 


{njput LOW Current at 
He Any Input Except Mode Control 


Input LOW Current at Mode Control 
los Output Short Circuit Current (Note 3) 
Icc Supply Current 


1 
if) 
NO 


NOTES: 


MA Vac = MAX., Vin = 2.4 V 
mA Vcc = MAX., Vin = 2.4 V 
MA Vcc = MAX., Vin = 2.4 V 
mA Voc = MAX.,, Vin = 5.5 V 
mA 


Vcc = MAX., Vin = 0.4 V 5 


mA Vcc = MAX., Vin = 0.4 V 


TEST CONDITIONS TEST 


FIGURE 


1&3 


Vec=MIN., loH=-0.8mA | 1&3 


Vec = MIN, Io = 16 mA 2&4 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 


circuit type. 
(2) Typical limits are at Voc = 5:0 V, 25°C. 
(3) Not more than one output should be shorted at a time. 


(4) Voltage values are with respect to network ground terminal. 
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TTL/MSI « 9395/5495, 7495 


SWITCHING CHARACTERISTICS (T, = 25°C) 


TEST 
FIGURE 


SYMBOL PARAMETER 


Maximum Clock Frequency 
Turn Off Delay Clock 1 or Clock 2 to 
Outputs 
Turn On Delay Clock 1 or Clock 2 to 
Outputs 


DC TEST CIRCUITS* 


Vcc 


MODE 
CONTROL 


SERIAL 
INPUT On 


CLOCK O 


CLOCK 


TEST Vou 


MODE MODE 
CONTROL OH CONTROL lOL 
SERIAL \ SERIAL 

INPUT 2A INPUT [A 


Fig. 4 


* Arrows indicate actual direction of current flow. - 
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TTL/MSI e 9395/5495, 7495 


PARAMETER MEASUREMENT INFORMATION (con’t.) 


DC TEST CIRCUITS* (Continued) 


TEST TABLE 


Mode Control! 


Serial Input 


Apply 4.5 V 


Apply GND 
None 


Mode Control 


Clock 2 


Mode Control 
Input Pp Mode Control 


Input Pc Mode Control 
Input Pp Mode Control | None 


Clock 1 None Mode Control 
Clock 2 Mode Control | None 


OPEN 


1. Each Input is tested separately. 


Fig. 5 


TEST TABLE 


Apply 4.5 V Apply GND 


ODE 
CONTROL 
SERIAL QO 
INPUT 


None Clock 2 
Mode Control | None 


Mode Control 
—_ Cal P : 
VIN TEST B OPEN Mode Control 


Mode Control 
Mode Control 
Clock 1 


Clock 2 Mode Control 


Fig. 6 
Vcc 
MODE 
VIH O CONTROL 
SERIAL 
input CA 
OPEN 
los PD é 
| cLock 12D 


CLOCKO 


CLOCK 


Fig. 7 


* Arrows indicate actual direction of current flow. 
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TTL/MSI « 9395/5495, 7495 


PARAMETER MEASUREMENT INFORMATION (con‘t.) 


SWITCHING CHARACTERISTICS 
INPUTS OUTPUTS 


rik Vcc jane, Vcc 


OQ, Op Oc OD 
e O O O 


MODE 


GENERATOR A CONTROL 


(See Note 1) 


PULSE D 
GENERATOR B }—-@@——Og!.. dL nr nn, UDR LR ee ee ee ee ee Jd 
(See Note 1) ee 7 


~“toab circuits! 

(Same as Load Circuit 1) 
LOAD CIRCUIT 4 

i (Same as Load Circuit 1) 


*CL__ includes probe and jig capacitance. 


TEST CIRCUIT 


-thoid  +thold -thold — tthold 


ty ml be | be to ! 
iF ay VY fy ey ee aM 
pale! | 15V ! 165V 
(DATA) ia, : ae fie 
be-tsetup(0)-m> pa tsetup(1) 1 
tpiclock) kt—>4 be—od thoia(1) 
I t 
I ! ----3V 
INPUT Pg 
(CLOCK 1 or 2) 


OUTPUTS VOH 


Qa, Op, Oc, or AH 


| 
[ 
f 
| | { 
el tp) — tpl ee 
VOLTAGE WAVEFORMS 


NOTES: 

1. The pulse generators having the following characteristics: Vgen =3V,t_, =tg<10ns, and 
Zout © 502. For pulse generator A: th > 20 ns and PRR = 500 kHz. For pulse generator B: 
typ 2 15 ns and PRR = 1 MHz. When testing fpyax vary PRR. 

2. Voltage values are with respect to network ground terminal. 


Fig. A SWITCHING TIMES 


SERIAL 00 DON 
INPUT 
CLOCK 1 
INPUT 15V 
I I $$$ Vit 
CLOCK 2 ! sists es reas vin 
{NPUT ; 15V ¥15V | 
— { 
Vv 
MODE CONTROL 15V A5 VI I 1H 
INPUT t 1 | | 1 fn ne an ee eas Hi 
ta | 


OUTPUT Qa 


Note: Input Pa, is at Vi;. 


Fig.B RECOMMENDED MODE CONTROL SETUP TIMES 
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TTL/MSI 9396/5496, 7496 
5—BIT SHIFT REGISTER 


DESCRIPTION — The TTL/MSI 9396/5496, 7496 5-Bit Shift Register consists of five RS master/ 
slave flip-flops connected to perform parallel-to-serial or serial-to-parallel conversion of binary 
data. Since both inputs and outputs to all flip-flops are accessible, parallel-in/parallel-out or 
serial-in/serial-out operation may be performed. 


LOGIC SYMBOL 


All flip-flops are simultaneously set to the LOW state by applying a low level voltage to the clear 
input. This condition may be applied independent of the state of the clock input. 


The flip-flops may be independently set to the HIGH state by applying a high level voltage to both 
the preset input of the specific flip-flop and the common preset input. The parallel enable input is 
provided to allow setting each flip-flop independently or setting two or more flip-flops simultane- 9396/8496, 7496 
ously. Preset is independent of the state of the clock input or clear input. 


Pa Pa Po Pp PE 


Transfer of information to the output pins occurs when the clock input goes from a LOW level to a sols ds 
HIGH level. Since the flip-flops are RS master/slave circuits, the proper information must appear 
at the RS inputs of each flip-flop prior to the rising edge of the clock input voltage waveform. The 15 14 13°11 10 
serial input provides this information to the first flip-flop, while the outputs of the subsequent 
flip-flops provide information for the remaining RS inputs. The clear input must be at a HIGH 
level and the preset input must be at a LOW level when clocking occurs. 


PIN NAMES LOADING 
Vec = Pin5 
PL Parallel Load Input . 5 U.L. GND = Pin 12 
Pa, Pp. Pc, Pp, PE Parallel Data Inputs 1 ULL. 
Ds Serial Data Input 1 ULL. 
CP Clock Input TULL. CONNECTION 
CL Clear input . 1 ULL. 2 DIP ae iene fais 
Qa, Op, Qc, Qp, Ag Parallel Data Outputs 10 ULL. 


1 Unit Load (U.L.) = 40 nA HIGH/1.6 mA LOW 
TRUTH TABLE 


PRESET SERIAL 


COMMON | BIT CLEAR INPUT CLOCK: | OUTPUT 
L x L x xX L Clear ali output to logical ““L"". 
H H H x x H Preset outputs to 1 input 
H L H x x L bit configuration. 
L x H H enabte H Serial input shift right. 
L x H t enable L Serial-to-parallel conversion. 


NOTES: 
(a) After loading data, set clear to ‘‘H”’ and preset to ‘’L’”’ clock to give parallel to serial conversion. 
(b) Information transferred on rising edge of clock pulse. 


ae Sai 


(c) Do not enable preset and clear simultaneously. 
Preset — ’’H”’ Clear — ‘’L’’ = undefined output. Dependent upon which enable is removed first. FLATPAK (TOP VIEW) 
(d) X Either logical ‘‘L”’ or logical ‘‘H”’. 


LOGIC DIAGRAM 


PL 
(PARALLEL 
LOAD) 


Os 
(SERIAL 


INPUT) 


cL 
(CLEAR) 

cP 
(CLOCK) 


Positive Logic: LOW input at clear 
sets all outputs to LOW level. 
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TTL/MSI + 9396/5496, 7496 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5V to+7.0V 
*Input Voltage (dc) —0.5 V to +5.5 V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either [Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


RECOMMENDED OPERATING CONDITIONS 
9396XM/5496XM 9396XC/7496XC 


PA R 
eae TYP. MAX. TYP. 


Supply Voltage Vcc (See Note 4) 
Operating Free-Air Temperature Range 
Width of Clock Pulse, tp(clock) 

Width of Preset Pulse, tp(preset) 

Width of Clear Pulse, tp(clear) 

Serial Input Setup Time, tsetup 


Serial Input Hold Time, thoid 


X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


LIMITS TEST CONDITIONS 
SYMBOL PARAMETER TYP. UNITS (Note 1) 
(Note 2) 


VIH Input HIGH Voltage 2.0 | | Volts | Guaranteed Vj, 
VIL Input LOW Voltage Guaranteed VoL 
VOH Output HIGH Voltage 2.4 


Vcc = MIN., log =—0.4mA 


Ww 
oa 


VOL Output LOW Voltage 0.22 0.4 Vcc =MIN., lol =16mA 
Input HIGH Current at Any 40 Vcc = MAX., Vin = 2.4 V 
, Input Except Parallel Load ly = lh ts Al 1.0 Vcc = MAX., Vin = 5.5 V 
Parae! Load 0c = MAX, Vin = BV 
Inout LOW Current at Any A y, = MAX. Vin = 0.4 j 
NL Input Except Parallel Load me CC ~ 2 VINSON 
Input LOW Current at . ke 
-20 | | -87 A 9396/5496 | Vcc = MAX. 
los Output Short Circuit Current (Note 3) Ra ee ce 
aie 8a [939677496 | Vout - ov 
A 
a8 9296/7496 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


LIMITS 


SYMBOL PARAMETER TEST CONDITIONS 


Maximum Clock Frequency 
Turn Off Delay Clock to Output 


Vcc =5.0V 
Turn On Delay Clock to Output ee See 
Turn Off Delay Preset or Parallel L* P 
TPLH Ri = 4002 


Load to Output 
Turn On Delay Clear to Output 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
circuit type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) This voltage value is with respect to network ground terminal. 
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TTL/MSI 93141/74141 
1-OF-10 DECODER/DRIVER (NIXIE) 


DESCRIPTION — The 93141/74141 is a BCD-to-Decimal Decoder Driver that is designed to take a 
4-bit BCD code input and drive cold-cathode indicator tubes. This decoder utilizes design improve- 
ments that minimize switching transients in order to maintain a stable display. 


LOGIC SYMBOL 


The segments and numeric designations chosen to represent the decimal numbers are shown. below. 
For binary inputs 10 through 15, the outputs are off. These invalid codes can be used in blanking 
leading or trailing-edge zeros in a display. 


Pa Pp Po Pp 


93141/74141 


The ten high performance, NPN output transistors have a maximum reverse current of 50uA at 55V. 


Typical power dissipation is 55 mW. 9% 1 Q2 93 Aq 5 AG O27 O8 I% 


16615 8 9 13 14 11 10 #1 2 
PIN NAMES LOADING Voc =PINS 
Pa Address Input TULL. GND = PIN 12 
PB, Pc, Pp Address Input 2ULL. 


Qg to Qg Outputs * CONNECTION DIAGRAM 


DIP (TOP VIEW) 
*See output characteristics. 


Max. Current Into Output During “ON” state 7mMA 
Output Leakage at 55 V 50 uA 


1 U.L. = 40 uA HIGH/1.6 mA LOW. 


LOGIC DIAGRAM 


OUTPUT 


a] 
oe] 


OAN DO RWNH HO 


2D Ere i ed Be eer 
2 ror eer Lee ae re 
oP Se Tie ae oe ere 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


H = HIGH level, 
L = LOW level. 
TAI other outputs are off 
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TTL/MSI ¢ 93141/74141 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias O°C to 70°C 
Vcc Pin Potential to Ground Pin -0.5 V to+7.0V 
*Input Voltage (dc) -0.5 V to +5.5 V 
*Input Current (dc) -30 mA to+5.0mA 
Voltage Applied to Outputs (Output HIGH) -0.5 V to +Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


RECOMMENDED OPERATING CONDITIONS 


93141XC/74141XC 
PARAMETER 


Supply Voltage Vcc (See Note 3) 
Operating Free Air Temperature Range 
Output Voltage (See Notes 3 & 4) 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS TEST 
SYMBOL PARAMETER . | MAX. TEST CONDITIONS peat 


ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH 1&2 
Voltage 

VIL Input LOW Voltage Guaranteed Input LOW 1&2 
Voitage 


Output LOW Voltage Volts Vcc = MIN., lot = 7.0 mA 1 


Output HIGH Voltage Volts Vcc = MAX., IoH =0.5 MA 2 


for input counts 0 thru 9 
Vcc = MAX., Vout = 55 V 


Output HIGH Current = a5 = 
Output HIGH Current Vcc = MAX., Vout = 30 V 
for input counts 10 thru 15 

Vcc = MAX., Vin = 2.4 V 


Input HIGH Current at Pa 7 RT, Cay 
CC = IN = 


Vcc = MAX.,, Vin = 2.4 V 
Vcc = MAX., Vin = 5.5 V 


Input HIGH Current at Pp, Pc, or Pp 


Input LOW Current Into Pa 


Input LOW Current Into Pp, Pc, 
or Pp 


Supply Current 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate vatue specified under recommended operating conditions for the applicable 
device type. 

(2) Typical timits are at Voc = 5.0 V, 25°C. 

(3) Voltage values are with respect to network ground terminal. 

(4) This is the maximum voltage which should be applied to any output when it is in the off state. 
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TTL/MSI e 93141/74141 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* 


©VOH 


SEE NOTES 


Each output is tested separately. . Each output is tested separately. 

- VOH is tested at lop = 0.5 mA and Io}p is 
tested at Voy = 55 V for all inputs counts. 
lop is tested also at Voy = 30 V for input 

counts 10 through 15. 


Fig. 1 Vin, Vit. VOL Fig.2 Vin, Vit. !oH. VOH 


1. When testing (),4, each input is tested separately Each input is tested separately, with 
with all other inputs grounded. all other inputs at 4.5 V. 
2. When testing Icc, all inputs are grounded. 


Fig. 3 lip, !cc 


*Arrows indicate actual direction of current flow. Current into a termina! is a positive value. 
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TTL/MSI ¢ 93141/74141 


APPLICATIONS 


GENERAL — When these decoder/drivers are used in close proximity (on the same circuit board) with standard digital integrated circuits, care 
should be exercised to ensure that the impedance of the ground bus (including interconnections) is sufficiently low to absorb the normal energy 
levels resulting from switching the tube elements. 


DRIVING INDICATOR TUBES — As shown in Figure 5, the 93141/74141 requires no external components for driving cold-cathode indicator 
tubes. The versatility here is limited only by the system capability to contro! the data inputs. 


A suggested method for blanking extraneous zeros is shown in Figure 6. Any input count above decimal 9 may be used for blanking. In the 
following application decimal 12 is used. When the most significant bit (MSB) or the least significant bit (LSB) is decimal 0(0000), that indicator 
is blanked while decimal 12 (binary 1100) is applied to the 93141/74141 inputs causing all the outputs to be off. If the MSB or LSB is decimal 
O and being blanked, this signal is gated with and blanks the next smaller digit. This scheme is easily expandable to n digits. 


Q% A, Oz Az O4 Os AG A, Ay Qo) 


BCD TO DECIMAL 
DECODER DRIVER 


Pas P Po Pp 


BCD INPUT 


Fig. 5 


O Vee =5V 
ee INDICATOR TUBE 


= 
e 


4D 


RL B+ 


O 
(SEE NOTE A) 


9390 (7490} 9375 (7475) 93141 (74141) 


STROBE O 


INDICATOR TUBE 


Ru B+ 
1/4 9NOO (7400) O 
{See Note A) 
e 


CLAMP 


1/4 9NOO (7400) (See Note B) 
ee 


SERIAL COUNT: FROM 9390 (7490) 9375 (7475) 93141(74141) 


LESS SIGNIFICANT BIT 


NOTES: 
A. Values for B+ and R, are as specified by the tube manufacturer, 
B. Blanking is assured only if the anode of the indicator tube is clamped at 150 volts maximum, 


Fig. 6 


8-264 


TTL/MSI 93150/54150, 74150 
93151/54151, 74151° 93152/54152, 74152 
16-INPUT AND 8-INPUT MULTIPLEXER 


DESCRIPTION — The 93150/54150, 74150 is a 16-Input Multiplexer which features active LOW 
strobe and interna! select decoding. A HIGH at the gfrobe input forces the output HIGH regardless 


of input conditions. 

The 93151/54151, 74151 is an 8-Input Multiplexer with active LOW strobe, internal select decoding 
and complementary outputs. 

The 93152/54152, 74152 is an 8-Input Multiplexer with internal select decoding and a single inverted 
output. 

In each of the multiplexers data is routed from a particular input to the output according to the 
binary code applied to the select inputs. 

Typical power dissipations are: 93150/54150, 74150 — 200 mW; 93151/54151, 74151 — 145 mW; 
93152/54152, 74152 — 130 mW. 


PIN NAMES LOADING 
Eg to E15 Data Inputs 1 ULL. 
Dg to D7 Data inputs 1 U.L. 
s Strobe (Enable) Input 1 ULL. 
A, B, C, D Data Select Inputs 1 U.L. 
Ww Data Output 10 ULL. 
Y Data Output 10 U.L. 


NOTE: 1 U.L. = 40 uA HIGH/1.6 mA LOW. 


CONNECTION DIAGRAMS 
DIP (TOP VIEWS)* 


93150/54150, 74150 93151/54151, 74151 


*Pin assignments for these circuits are the same for all packages. 
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LOGIC SYMBOLS 


8 7 6 5 4 3 2 1 23 22 21 20 19 18 17 16 


oF 1 2 F3 Eg Es Eg &7 Eg Eg Erg Fr 1F 12 Eig F148 15 


93150/54150, 74150 


A 
B 
c 
D 


Vcc = PIN 24 
GND = PIN 12 


14 13° 12 


, 74151 


Dg Dy Dy D3 Dg Dg Dg Dy 


B 93152/54152, 74152 
c 


Vec = PIN 14 
GND = PIN 7 


93152/54152, 74152 


STROBE 
(ENABLE) Do 
9 


TTL/MS! ¢ 93150/54150, 74150 « 93151/54151, 74151 « 93152/54152, 74152 


STROBE 
(ENABLE) Eg 


93151/54151, 74151 


DATA INPUTS 


LOGIC DIAGRAMS 
93150/54150, 74150 
DATA SELECT (BINARY) 


DATA INPUT 


Ez &g Eg Eo 1, Fiz Fig Fig Fip A c oD 


OUTPUT W 


Positive Logic 
E> + ABCDE3 + ABCDE,4 + ABCDEs + ABCDEg + ABCDE7 
+ ABCDE,1 + ABCDE12 + ABCDE13 + ABCDE 74 + ABCDE 45) 


93152/54152, 74152 


DATA SELECT (BINARY) DATA INPUTS DATA SELECT (BINARY) 


eEpeeee)i 


O 
OUTPUT Y OUTPUT W 


Positive Logic 


O 
OUTPUT W 


Positive Logic 
W = (ABCDg + ABCD, + ABCD3 + ABCD, + ABCD5 
+ ABCDg + ABCD7) 
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TTL/MSI ¢ 93150/54150, 74150 « 93151/54151, 74151 « 93152/54152, 74152 


TRUTH TABLES 


93150/54150, 74150 


-65°C to +150°C 


OUTPUT 


Ei2 E13 E14 E15 


OUTPUTS 


D7 


Eg Eg E10 ©11 
D4 D5 06 


93151/54151, 74151 AND 93152/54152, 74152 


|X x x x xX KK KK KKK KK KKK KK KKK KKK KK KK XX 4 a 2 

: : 

Ix x KKK KKK KKK KK IDK KK KKK KKK KKK KKK KX X iS) a £ 

UPIx X KKK KKK KKK IE K KK KKK KKK KK KKK KX KKK 5 = ay 
=) 

x i) a 

c 

W|x xx xxx xxx 9IK KKK KKK KKK KK KKK KK KKK X z = 

: g 

— g 

QIK x xxx xx EK XK XK KK KK KKK KKK KKK KK KK KX 9 = 28 

" o 53 

x 3° = 5 

QYX x x x KK KK KKK KK KKK KKK KK KKK KK KKK KX : 3 w® 2 

7) <3 

g 

wis xX 2mIK KKK KKK KKK KKK KKK KKK KK KKK KKK < he 

0 wes 

o 5” 

Zea 


DC B AJSTROBE/Eo 
When used to Indicate an input condition 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 


O>> 
to O 
~F? 
+ 

028 
- 

aeae 
° 

9: 2 
OTS 


Temperature (Ambient) Under Bias 
Vcc Pin Potential to Ground Pin 


*Input Voltage (dc) 


-30 mA to +5.0 mA 
-0.5 V to +Vcc value 


*Input Current (dc) 


+30 mA 


Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
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TTL/MSI ¢ 93150/54150, 74150 e 93151/54151, 74151 « 93152/54152, 74152 


RECOMMENDED OPERATING CONDITIONS 


93150XM/54150XM 93150XC/74150XC 
PARAMETER 93151XM/54151XM 93151XC/74151XC 
93152XM/54152XM 93152XC/74152XC 


Supply Voltage Vcc 
Operating Free Air Temperature Range 2 
Normalized Fan Out from Each LOW Level 

Output, N HIGH Level 


ULL. 
X = package type; F for Flatpak,.D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
TEST 
SYMBOL PARAMETER TYP. MAX. UNITS TEST CONDITIONS (Note 1} FIGURE 
(Note 2) 


ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Threshold 1 
Voltage 
4 


VIE Input LOW Voltage Volts Guaranteed Input LOW Threshold 
Voltage 

VOH Output HIGH Voltage 2 Vcc = MIN., loH = -800 uA, 
Vip =2.0V,Vi_ =0.8 V 
Vin = 2.0 V, Vii =0.8V 

lH Input HIGH Current 

Hit Input LOW Current 

(Each Input) 


LA Vcc = MAX., Vin = 2.4 V 

mA Vcc = MAX.,, Ving = 5.5 V 

mA Vcc = MAX., Vin = 0.4 V 
los Output Short Circuit 


93150/54150, 93151/54151, 
93152/54152, Vec=MAX.,Voyt=0V 


93150/74150, 93151/74151, 
93152/74152, Vcc=MAX.,Vout=0V 


93150/54150, 74150 
93151/54151, 74151 
93152/54152, 74152 


Current (Note 3) 


Supply Current 


N 
ce] 


No 
top) 
a 


ee 
—_ 
-20 
a 
ae 
ee 


SWITCHING CHARACTERISTICS (Ta, = 25°C) 
: LIMITS TEST 
PARAMETER TYP. FIGURE 
A, B, or C Input to Y Output, 
4 Levels 
A, B, C, or D Input to W 
Output, 3 Levels 
Strobe Input to Y Output 
Strobe Input to W Output 


Do thru D| Input to Y 
Output 


Ey thru E, 5 Do thru D5 


Input to W Output 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommmended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output of the 93151/54151, 74151 should be shorted at a time. 
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TTL/MSI e 93150/54150, 74150 « 93151/54151, 74151 « 93152/54152, 74152 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUIT§* 


i STROBE 
Eg or Dg 


® 


| 
—_ 
= 


1. ViL_ is applied to STROBE; 8-4-2-1 code is 1. Vy_ is applied to STROBE; 8-4-2-1 is applied 
applied to A, B, C, D; and input/output con- to A, B, C, D; and input/output condition is 
dition is tested for each step of the code. tested for each step of the code. 

- Vin is applied to STROBE at which time 
Vo is measured at Y and Vg, is measured 
at W. 


Fig. 1 


INPUT INPUT 
CONDITIONS CONDITIONS 
ABCD 


tego ae A ge ls Oy a a 
eae al oa 2s ol cals Ro 
Freerrrreceeeree 
TIUOTIrrrercecee 


1. When testing strobe input, all other inputs 
are open. 


Fig. 3 


*Arrows indicate actual direction of current flow. Tests as shown, are for the 93150/54150, 74150. Identical tests as applicable are performed 
for the 93151/54151, 74151 and 93152/54152, 74152. 
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TTL/MSI ¢ 93150/54150, 74150 « 93151/54151, 74151 « 93152/54152, 74152 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* (Continued) 


STROBE 


When testing W output, apply GND to Dg 
and Eg input. 

When testing Y output of 93151/54151, 
74151 appty 4.5 V to Dg and measure !os. 


Fig. 4 Fig. 5 


*Arrows indicate actual direction of current flow. Tests as shown, are for the 93150/54150, 74150. Identical tests as applicable are performed 
for the 93151/54151, 74151 and 93152/54152, 74152. 


SWITCHING CHARACTERISTICS 


J 


STROBE INPUT Q 


DATA INPUT © 


i> | ee eae 


SELECT INPUT © 


*C._ Includes probe and jig capacitance. 


Fig. A SWITCHING TIMES 
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TTL/MSI ¢ 93150/54150, 74150 « 93151/54151, 74151 « 93152/54152, 74152 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS (cont'd) 


STROBE INPUT 
{See Notes 1 and 4} 


Y OUTPUT 


W OUTPUT 


SELECT INPUT 
( See Notes 3 and 4} 


W OUTPUT 


Y OUTPUT 


NOTES: 

1. When measuring strobe to output times 
select input is at a LOW level, Eg or Dg 
is at a HIGH level, Vy = 4.5 V. 

2. When measuring dtat input-to-output 
times strobe and select inputs are at a 
LOW level and V4 = 4.5 V. 

3. When measuring select input-to-output 
times strobe input is at a LOW level, data 
input is at a HIGH level and Vy = 0. 

4. The input pulse has the following Vj. 

characteristics: Vjpy = 3 V, Vip = OV; 

ty = to = 10 ns, PRR = 1 MHz, duty 

cycle = 50%, and generator Zour © 5022. 


Eg OR Dg INPUT 
( See Notes 2 and 4) 


W OUTPUT 


Y OUTPUT 


DATA INPUT-TO-OUTPUT VOLTAGE WAVEFORMS 


Fig. A SWITCHING TIMES 


TTests, as shown, are for the 93150/54150, 74150. Identical tests as spplicable are performed for the 93151/54151, 74151 and 93152/54152, 
74152. 
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TTL/MSI 93153/54153, 74153 
DUAL 4-INPUT DATA SELECTOR/MULTIPLEXER 


DESCRIPTION — The 93153/94153, 74153 is a monolithic, high speed, Dual 4-Input Digital Multi- 
plexer. It consists of two multiplexing circuits with separate strobe inputs for each of the two 4-line 
sections, and with common input select logic. Active pull up outputs ensure high drive and high speed 
performance with a full fan out of 10 unit loads in the LOW state. Typical power dissipation is 180 mW. 


LOGIC SYMBOL 


10 11 12 «#13 


PIN NAMES LOADING 

Wy 24 Wy 2a 2G 1G 1Cy 1C, 1Cy ICs 
1G, 2G, 1C9_3, 2Cg9-3, A, B Inputs 1 ULL. 93153/54153, in 93153/54153, 
1Y, 2Y Outputs 10 ULL. ea 


2¥ 


1 Unit Load (U.L.) = 40 HA HIGH/1.6 mA LOW 


TRUTH TABLE 


appress | iY ; Vec = PIN 16 
cuce DATA INPUTS sTROBE | OUTPUT GND = PIN 
[a A | Co Cy C2 C3 G Y 
“xX x x x xX, x H L 
Look L x x x L L 
ie Hi : : : : ji CONNECTION DIAGRAM 
L4H x L x x L L DIP (TOP VIEW) 
> Oy x H x x L H 
Hoo x x L x L L 
Hoo x x H x L H 
HoH x x x L L L 
Be Oh SS a = 5 Oh u 


Address Inputs A and B are common to both sections 
H = HIGH level, L = LOW level, X = irrelevant 


LOGIC DIAGRAM 


STROBE STROBE 
1G 2G 
(ENABLE) ADDRESS (ENABLE) 


VY 


FLATPAK (TOP VIEW) 


1Y OUTPUT Positive See Truth Table, 


2Y OUTPUT 


8-272 


TTL/MSI ¢ 93153/54153, 74153 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature 

Temperature (Ambient) Under Bias 

Vcc Pin Potential to Ground Pin 

*Input Voltage (dc) 

*Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


RECOMMENDED OPERATING CONDITLONS 


PARAMETER 


> 


és <= 
° x 


5.5 
125 
20 


Supply Voltage Vcc 
Operating Free-Air Temperature Range 


HIGH Level 
LOW Level 


Normalized Fan Out from Each 
Output, N 


P45 | 50 | 
ree Poller 


93153XM/54153XM 93153XC/74153XC 


}) 0 | 5 
es ee ee 


-65°C to +150°C 
-55°C to +125°C 
-0.5V to+7.0 V 
-0.5 V to +5.5 V 

-30 mA to +5.0 mA 
-0.5 V to +Vcc value 


+30 mA 
UNITS 
MAX, 
U.L 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


: ae 
SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) cieiee 
(Note 2) 
ViH we | Guaranteed Input HIGH Threshold 1&2 
Voltage 
VIL icc eee ee Guaranteed Input LOW Threshold 1&2 
Voltage 
Vin =2.0V,Vi, =O08 V 
Vin =2.0V,Vi_ =08 V 
iseanitie Voc = MAX. Vin=55V 
| Output Short Creut | 20. | | -88 | mA | ogisareaisa[ p 
Os Current (Note 3) ~18 ae -57 ce 
| ma |__93153/64153 | 
IccL Supply Current LOW ae ea ee me Vec = MAX. 5 


NOTES: 


TEST 
FIGURE 


TEST CONDITIONS 


(1) For conditions shown as MIN. or MAX,, use the appropriate value specified under recommended operating conditions for the applicable 


device type. 
(2) Typical limits are at Voc = 5.0 V, 25°C. 
(3) Not more than one output should be shorted at a time. 
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TTL/MSI ¢ 93153/54153, 74153 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS * 


Fig. 17 Vin. Vit. VOH Fig. 2 Vin, Vit. VOL 


TEST TABLE 


FS STROBE 1G 
- 
= 


A,B, 1G, 2G, 


Ci STROBE 2G 


=— 
pea 
aa 


H=24V,L=04V 


Note: Each input is tested separately. When iy is tested, all C inputs not under test are grounded. When |;,_ is tested, 
all C inputs not under test are at 4.5 V. 


Fig. 3H. UL 


ae STROBE 1G ay STROBE 1G 
= bs 
an 
as 
- 


O@ STROBE 2G 


Note: Each output is tested separately. 
Fig. 4 los Fig. 5 lect 


*Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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TTL/MSI ¢ 93153/54153, 74153 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS 


OUTPUTS 
1Y 2Y 


GENERATOR 
(See Note ) 


*Includes probe and jig capacitance. 


TEST CIRCUIT 


N 
INPUTS (See Note} 


OUTPUT WAVEFORM A 


OUTPUT WAVEFORM 8B 


NOTE: The pulse generator has the following characteristics: PRR = 1 MHz, duty cycle = 50%, and Zoy;+ © 50 2. 


VOLTAGE WAVEFORMS 


TEST TABLE 


INPUTS OUTPUT Y 


WAVEFORM 
(Rea (aS CR (=a? 
Xx x X 


X = jrrelevant 


Fig. A SWITCHING TIMES 
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TTL/MSI 93164/54164, 74164 
8-BIT SERIAL TO PARALLEL CONVERTER 
fO BE ANNOUNCED 


j 


DESCRIPTION — The 93164/54164, 74164 are 8-Bit Shift Registers with gated serial inputs and 
an asynchronous clear facility. The gated serial inputs (A and B) permit control over incoming 
data, as a LOW at either (or both) input(s) inhibits entry of the new data and resets the first flip- 
flop to the LOW level at the next clock pulse. A HIGH level input enables the other input which 
will then determine the state of the first flip-flop. Data at the serial inputs may be changed while 
the clock is HIGH, but only information meeting the setup requirements will be entered. Clocking 
occurs on the LOW to HIGH level transition of the clock input. Al! inputs are diode-clamped to 
minimize transmission-line effects and are buffered to present one TTL load. 


LOGIC SYMBOL 


cP CL 


93164/54164, 74164 


PIN NAMES LOADING Qa OB Qc Op AE AF AG OH 
cP Clock Pulse Input 1 ULL. 
CL Clear Input TOA. Beda hae 
A,B Serial Inputs 1 ULL. 
Qa to Qy Parallel Outputs == ae Bi 


Vcc = Pin 14 


1 Unit Load (U.L.) = 40“UA HIGH/1.6MA LOW. 
GND = Pin 7 


TRUTH TABLE 


SERIAL INPUTS A AND B CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


INPUTS 
AT ty 


“ 


LOGIC DIAGRAM 


OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT 
Qc Qp Qe Qe QG Qy 


a 8, CLOCK CLEAR 
SERIAL INPUTS LOW input to clear resets all outputs 


to the LOW level. 
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TTL/MSI ¢ 93164/54164, 74164 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin O05 Vto+70V 
*input Voltage (dc) O5Vtot5.5V 
*Input Current (dc) -30 mA to 5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 V to+Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


RECOMMENDED OPERATING CONDITIONS 


are eee 93164XM/54164XM 93164XC/74164XC ott 
MAX. . MAX. 


| 5.0 | 


Volts 
2C 


Supply Voltage Vcc 
Operating Free-Air Temperature Range 


N 
o1 


N >iyi[a 

ro) C/O] 
a 

Ss 

x= 

N 


HIGH Logic Level 
Normalized Fan Out from Each Output, N 
LOW Logic Level 


Input Clock Frequency, fcLock 
Width of Clock or Clear Input Pulse tpy 20 
Data Setup Time, tsetup (See Fig. A) 
Data Hold Time, tyOLp (See Fig. A) 


3 = 
2 


Poa 
ance 
el 
eer 
= 
a 


X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) 
(Note 2) MAX. 


VIH Input HIGH Voltage © Volts Guaranteed Vj y 
VIL Input LOW Voltage Reet 
VcD Input Clamp Diode Voltage a | 


VOL Output LOW Voltage 


1 Input Current at Maximum Input Voltage az 


Volts Guaranteed Vj; 
Volts Vcc = MAX., lin = -12 mA 


| 08 | Volts | 
| 1.5 | Volts | 
Vcc = MIN., IoH = -0.4 mA, 
Volts 
ee ee 
| mA | 


Vcc = MIN., lop = 8.0 mA, 
Vin =2.0V,Vi_L =0.8V 
m Vcc = MAX., Vin = 5.5 V 
Vcc = MAX., Vin = 2.4 V 


| -16 | m Vcc = MAX., Vin = 0.4 V 


fy ' Input HIGH Current aa 
Me Input LOW Current 
m 93164/54164 


Output Short Circuit Current -10 ey sales 

OS cc= . 
(Note 3) | -9.0 | | ma | 93164/74164 

Icc Supply Current 


SWITCHING CHARACTERISTICS (Tj = 25°C) 


(See Fig. A) 


NOTES: 

(1) For conditions shown as MIN. or MAX.,, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than two outputs should be shorted at a time. 

(4) Measured with outputs open, serial inputs grounded, and a momentary ground, then 4.5 V, applied to clear. 
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TTL/MSI « 93164/54164, 74164 


TYPICAL CLEAR, INHIBIT, SHIFT, CLEAR AND INHIBIT SEQUENCES 


SERIAL 
INPUTS 


OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS 


AANDB OUTPUT 
PULSE . ° 
GENERATOR 


RL = 800 2 


CLOCK 
PULSE 
GENERATOR 


CLEAR 
PULSE 
GENERATOR 


“CL includes probe and jig capacitance. 


TEST CIRCUIT | 


CLEAR 
PULSE 
GENERATOR 
{PRR < 1 MHz) 


CLOCK 

PULSE 
GENERATOR 
(PRR < 1 MHz) 


SERIAL INPUTS 
A AND B PULSE 
GENERATOR 
{PRR < 1 MHz) 


Qpg OUTPUT 
(See Note 2) 


VOLTAGE WAVEFORMS 


NOTES: 

1. The pulse generators have the following characteristics: t, < 10ns, ts < 10ns, duty cycle < 50%, ZoyT = 500. 

2. Qa, output is illustrated. Relationship of serial input A and B data to other O outputs is i/lustrated in the typical shift sequence. 
3. Outputs are set to the H!GH level prior to the measurement of tp,4, from the clear input. 


Fig. A SWITCHING TIMES 
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TTL/MSI 93165/54165, 74165 
8-BIT PARALLEL TO SERIAL CONVERTER 


DESCRIPTION — The 93165/54165, 74165 is an 8-Bit Serial Shift Register which features parattel-in 
access to each stage, gated clock input, complementary outputs from the last stage and input clamp 
diodes. Parallel-in access to each stage is made possible by eight individual direct data inputs which are 
enabled by a LOW level at the shift/load input. 


Clocking is accomplished through a 2-input positive-NOR gate, permitting one input to be used as a 
clock-inhibit function. Holding either of the clock inputs HIGH inhibits clocking, and holding either 
clock input LOW with the load input HIGH enables the other clock input. The clock-inhibit input 
should be changed to the HIGH level only while the clock input is HIGH. Parallel loading is inhibited 
as long as the load input is HIGH. When taken LOW, data at the parallel inputs are loaded directly into 
the register independently of the state of the clock. 


Typical power dissipation is 210 mW and maximum input clock frequency is typically 26 MHz. 


PIN NAMES LOADING 
AtoH Parallel Inputs 1 ULL. 
54 Serial Input 1 ULL. 
cP Clock Input 1 ULL. 
SL Shift Load 2 ULL. 
CLOCK INHIBIT Clock Inhibit 1 U.L. 
Qy, Gy Outputs 10 ULL. 


NOTE: 1U.L, = 40 uA HIGH/1.6 mA LOW. 


LOGIC DIAGRAM 


PARALLEL 


CLOCK 
INHIBIT 


SERIAL SHIFT/ CLOCK 
iNPUT LOAD 
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LOGIC SYMBOL 


93165/54165,74165 


Qy 


Vcc = PIN 16 
GND =PIN8 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


CLOCK 
INHIBIT 


FLATPAK (TOP VIEW) 


Positive Logic: See Description. 


TTL/MSI ¢ 93165/54165, 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature 

Temperature (Ambient) Under Bias 

Vcc Pin Potential to Ground Pin 

*Input Voltage (dc) 

*Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 


74165 


~65°C to +150°C 
-55°C to +125°C 
~0.5 V to+7.0 V 
-0.5 V tot5.5V 

-~30 mA to +5.0 MA 
-0.5 V to +Vcc value 


*Either Input Voltage timit or Input Current limit is sufficient to protect the inputs. 


RECOMMENDED OPERATING CONDITIONS 
PARAMETER 


Supply Voltage Vcc 

Operating Free-Air Temperature Range 

Normalized Fan Out from Each 
Qutput, N 

Input clock frequency, feiock 


HIGH Level 
LOW Level 


Width of clock input pulse, tw(clock) 
Width of load input pulse, tw (ioad) 


oO 


Clock-enable setup time, tsetup (See Fig. 1) 
Parallel input setup time, tsetyp (See Fig. 1) 
Serial input setup time, tsetyp (see Fig. 2) 
Shift setup time, tgetup (See Fig. 2) 

Hold time at any input, thoid 


oO 


+30 mA 
rai 
Typ. | MAX. : 
eee Oe ee ie ee ae 
Pe to less MOP Sf eile ot a Od 
eee eae (ae ee eee ee 
as ERY ie oe eae ae ee 
ae es ee oe ee ee 
aaa: Teens: ee De ere a 
eae Ree Be eee eee ns 
eee nas Eee is aaa ee 
ee eed SEs ae ear Sees Aen 


1 
N Qj mire ol 
oy} oO 


X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
SYMBOL PARAMETER MIN. TYP. 
(Note 2) 
Veb Input Clamp Diode Voltage ee ear 
1 Input Current at MAX. 
Input Voltage 
| input HIGH |__Other Inputs |____—*4| Sid 
us Current __[Loadinputs [=| SSS 
; Input LOW Othertnputs | | 
: Current Load inputs [|| 
las Output Short Circuit Current pe eOe We ae 
: (Note 3) he ee eee 
NOTES: 


MAX 


-3 


UNITS TEST CONDITIONS (Note 1) 


Volts Guaranteed Input HIGH 


Threshold Voltage 


Guaranteed Input LOW 
Threshold Voltage 


Vcc = MAX., lyn = -12 MA 
Vec = MIN., loH = -800 HA, 
ViH = 2.0 V, Vit =0.8V 
Vcc =MIN., lol = 16 MA, 
Vip =20V,ViL =0.8V 
Vcc = MAX., Vin = 5.5 V 


Volts 


Volts 
Volts 


Volts 


> 


Vcc = MAX., Vin = 2.4 V 


3 
> 


Vec = MAX., Vin = 0.4 V 


93165/54165 
93165/74165 


Vec = MAX. 


2 
mA 
V = MAX. 
aA, cc 
63 mA 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 


device type, 
(2) Typical limits are at Vcc = 5.0 V, 25°C. 
(3) Not more than one output should be shorted at a time. 


(4) With the outputs open, clock inhibit and shift/load at 4.5 V, and a clock pulse applied to the clock input, loc is measured first with the 


parallel inputs at 4.5 V, then with the parallel inputs grounded. 
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TTL/MSI « 93165/54165, 74165 


SWITCHING CHARACTERISTICS (T, = 25°C) 


LIMITS . 
SYMBOL PARAMETER TYP. MAX. UNITS TEST CONDITIONS 
Vcc =50V 


Clock Input to Any Output CL = 15 pF 
Rx, = 4002 
H Input to Qy, Output (See Figs. 1 Thru 3) 


H Input to Qy Output 


TYPICAL SHIFT, LOAD, AND INHIBIT SEQUENCES 


CLOCK INHIBIT | 


SERIAL INPUT L 


OUTPUT, | Cc tfALesSrLeJy Le 


fecinnisit—-f-———_—— se la SHIFT ———_—_—_—__+ 


LOAD 


PARAMETER MEASUREMENT INFORMATION 
SWITCHING CHARACTERISTICS 


3v 
CLOCK INHIBIT (Disable while 
INPUT 


1 
'etup —~e—- 


cLock 
INPUT 16V ; 
hee tniciock) =e 
- =| -—— eo 


F AND H 
INPUTS 
{See Notes } and 2) 


SHIFT/ 
LOAD 


] ! 
OUTPUT Q, 1 
| 


tun ood 
| 


ouTPuT Oj, 


NOTES: 
1, The remaining six data inputs and the serial input are LOW. 
2. Prior to test, HIGH level data is loaded into H input. 
3. The input pulse generators have the following characteristics: 
ty < 10 ns, te < 10 ns, PRR <1 MHz, duty cycle < 50%, Zo44 ~ 50 82, When testing frygx, vary clock PRR. 


Fig. 1 VOLTAGE WAVEFORMS 


SHIFT/ 
LOAD 


OurPuT 


SERIAL 
INPUT 

FROM OUTPUT 
UNDER TEST 


a Uf 
“Cc; 
clock K ‘ T 


tNPUT 


NOTES: 
1, The eight data Inputs and the clock-inhibit input are LOW. 
Results are monitored at output Qy; at th + 7. 
2, The inputs pulse ganerators have the following characteristics: 
tr < 10 ns, te <10ns, PRR <1 MHz, duty cycle < 50%, Zou, © 50 22. 


Fig. 2 VOLTAGE WAVEFORMS 


*C_ includes probe 
and jig capacitance: 


Fig. 3 LOAD CIRCUIT FOR SWITCHING TESTS 
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TTL/MSI 93176/54176, 74176 


93177/54177,74177 
BCD DECADE/4-BIT BINARY COUNTER 


_ ANNOUNCED 


DESCRIPTION — The 93176/54176, 74176 is a Decade Counter that can be connected in BCD 
counting mode, in a divide-by-two and divide-by-five configuration, or in the bi-quinary mode. The 
93177/54177, 74177 can be connected as a divide-by-two, eight, or sixteen counter. Both counters 
feature strobed parallel-entry capability. A LOW at the Data Strobe inputs transfers the data at the 
parallel inputs to the outputs. Each counter is provided with a reset input, which when LOW resets 
the outputs to LOW state. The counting operation is performed on the negative going edge of the 
clock pulse. 


LOGIC SYMBOL 


LOGIC DIAGRAM 93176/54176, 74176 


93176 »« 93177 


CLOCK 1 


Pin numbers are shown for DIP only. 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


CLOCK 2 


FLATPAK (TOP VIEW) 


CLOCK 1 


Cr 
EE Ostropevccf 
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TTL/MSI 93178/54178, 74178 


93179/54179, 74179 
4-BIT SHIFT REGISTERS 


DESCRIPTION — The 93178 and 93179 are 4-Bit Shift Registers with both serial 
and parallel data entry capability. The 93179 features a direct reset (Rp), and a 
Dout line in addition to the available outputs of the 93178. The truth table 
below indicates the three possible control states: shift right, parallel entry and 
hold. The clock line is buffered to minimize input clock loading. All changes 


occur on the negative-going clock transition. Since data transfer is sync- 


LOGIC SYMBOL 


hronous with the clock, data may be transferred in any serial/parallel input/out- 
put relationship. 


TRUTH TABLE 


CONTROL STATE 
Pin numbers are shown for DIP only. 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


Hold 

Parallel Entry 
Shift Right 
Shift Right 


LOGIC DIAGRAM 


Rp 
fom 


93178/54178, 74178 93179/54179, 74179 


FLATPAK (TOP VIEW) 


; 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 

4 


2p D 


{93179/54179, 74179 ONLY} 


93178/54178, 74178 93179/54179, 74179 
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TTL/MSI! 93180/54180, 74180 
8-BIT PARITY GENERATOR/CHECKER 


DESCRIPTION — The93180/54180 or 74180 are monolithic, 8-Bit Parity Check/Generators which 

_ feature contro! inputs and even/odd outputs to enhance operation in either odd or even parity 
applications. Cascading these circuits allows unlimited word length expansion. Typical applica- 
tion would be to generate and check parity on data being transmitted from one register to 
another. Typical power dissipation is 170 mW. 


As with all Fairchild TTL products, all inputs are diode-clamped to minimize transmission-line 
effects and simplify system design. 


PIN NAMES LOADING 
Ig to I7 Parity Inputs 1 ULL. 
Po Odd Parity Input 2 ULL. 
Pe Even Parity Input 2 ULL. 
p04) Sum Odd Outputs 10 ULL. 
p10) = Sum Even Outputs 10 ULL. 


Note: 71 U.L. = 40 vA HIGH/1.6 mA LOW 


TRUTH TABLE 
INPUTS OUTPUTS 


DOF 1's AT 
oTHRU7 | EVEN EVEN 


nea 


L 


ld : 


| 


LOGIC DIAGRAM 


LEVEN 
OUTPUT 


DATA 
(INPUTS 
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LOGIC SYMBOL 


8 9 10 


lo Iy Ig 


11°12 13 1 2 


Ig tq Ig Ig ly 


93180/54180, 74180 


piers) 


Vcc = 
GND = 


Pin 14 
Pin7 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


FLATPAK 


Positive logic: 


(TOP VIEW) 


See truth table, 


TTL/MSI ¢ 93180/54180, 74180 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5V to+7.0V 
*Input Voltage (dc) -0.5 V to +5.5 V 
*Input Current (dc) —-30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 V to +Vc¢c value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or tnput Current limit is sufficient to protect the inputs. 
RECOMMENDED OPERATING CONDITIONS 


93180X M/54180XM 93180XC/74180XC 


UNITS 
MAX. | MIN. | TYP. MAX. 


PARAMETER 


+ 
< 
i 


b 
“I 
ol 
a 
N 
ol 
< 
° 
oo 
n 


Supply Voltage Vcc (See Note 4) 
Operating Free-Air Temperature Range 


: A LOW Level 
Normalized Fan Out from Each Output, N 


HIGH Level 20 


=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
SYMBOL PARAMETER TYP. 
(Note 2) MAX. 


Viv Input HIGH Voltage 2.0 
4 


NO 
NO = 
N 
o 
= 
i=) 
Cc 
i 


°o 


VIL Input LOW Voltage 


V =MIN., | = -800 vA, 
Von Output HIGH Voltage 2 Volts ce On z 
Vin =2.0V, Vip =0.8V 
Vec = MIN., lo, = 16 mA, o 
VOL Output LOW Voltage 0.4 Volts ce sia 1 
Vip = 2.0V, Vip =0.8V 
: input HIGH Carrentae [PSS va 
Input HIGH Current at aa A 
ita —— ee ; 
Even or Odd Input 7. 
Ne Input LOW Current at a 9 
Each Data Input 
tnput LOW Current at 
HL Even or Odd Input wie mn ss 
os | OutburshareGireuitCurent | 29 [| 58 [ma | ears07eare0 : 
(Note 3) Dais__[ id 85 ma 93180774780 
180/74180 ~_ 
fab ee PTT 9 ma 9180/7418 weed 
Ce 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


LIMITS 
PARAMETER UNITS 


| MIN. 
Data Input to 
x Even Output 
Data Input to 
ee ee 


TEST 
FIGURE 


SYMBOL TEST CONDITIONS 


Vcc = 5.0 V 

Cy = 15 pF 

Ri = 4002 

Odd Input Ground 


Data Input to Vcc = 5.0 V 
2 Even Output . CL = 15 pF 
Ri = 4002 


Even Input Ground 


40 
45 
32 
32 
x Even or & Odd Output 
Even or Odd Input to 
NOTES ; 
(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the particular 
circuit type. 
(2) Typical limits are at Vcc = 5.0 V, 25°C, 


(3) Not more than one output should be shorted at a time. 
(4) These voltage values are with respect to network ground terminal. 


68 

48 

48 
ie 

Data Input to 60 
rr 
es 
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TTL/MSI + 93180/54180, 74180 


PARAMETER MEASUREMENT INFORMATION 


de TEST CIRCUITS* 


NOTES: 
1. Each output is tested separately. 
2. When testing [cc both outputs are open. 


Fig. 3 


8-286 


a 


° 


vr 


NOTES: 

1. Each output is tested separately. 

2. Odd and even inputs are each tested for |),4 and 
1j,, with both an even-code and an odd-code 
applied at the data inputs. 


Fig. 2 


TTL/MSI + 93180/54180, 74180 


PARAMETER MEASUREMENT INFORMATION (con’t) 


SWITCHING CHARACTERISTICS 


OUTPUT 


Re 


PULSE 


GENERATOR 
(See Note 1) 


ee Ce 
’ 

" = 

' LOAD CIRCUIT 1 


he me ce em ae em ee oe ee ee ee es a 


Sr st es ee ee ene Te ee 
LOAD CIRCUIT 2 \ 
(SAME AS 1) ! 


ee — oe oe oe ol 


*C includes probe and jig capacitance. 


TEST TABLET 


INPUT CONDITIONS | gytpuT 
APPLY PULSE TESTED 


= EVEN 
> EVEN 
> EVEN 
x EVEN 
x EVEN 
z= EVEN 
x EVEN 
~ EVEN 
x= ODD 
x ODD 
x ODD 
x= ODD 
x ODD 
x ODD 
x ODD 
x ODD 
= EVEN 


NOTES: = EVEN 

1. The pulse generator has the following characteristics: Vgen =3V, x ODD 
tz =tg= 10ns, tp = 500 ns, PRR = 1 MHz, and ZoutT ~ 50 Q. 

2. Inputs not specified are open. ODD 


NON-INVERTING 
FUNCTIONS 


INVERTING 
FUNCTIONS 


) 
1 
2 
3 
4 
5 
6 
7 
0 
1 
2 
3 
4 
5 
VOLTAGE WAVEFORMS 6 
7 


t Repeat all but the last 4 tests with the 
even input grounded. 


Fig. A — SWITCHING TIMES 
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TTL/MSI! 93H183/54H183, 74H183 
HIGH SPEED DUAL CARRY/SAVE FULL ADDER 


DESCRIPTION — The 93H183/54H183, 74H183 features two independent, high speed, Full 
Adders. Typical average sum and carry propagation delay times are 11 ns. Each adder has an 
individual carry output from each bit for use in multiple-input, carry/save techniques to produce 
the true sum and true carry outputs. 


LOGIC SYMBOL 


1 3 4 13°12 «+11 


PIN NAMES LOADENG (Note a) 1A 1B 1C, 2A 2B 26, 
1A,1B, 1C,, 2A, 2B, 2C, Inputs 3.75 ULL. eae ic ueatas 
1Cpy44, 12, 2Cn4+4, 22 Outputs (Note b) 12.5 U.L. 
NOTES: (Crit 1z 2Cn41 25 


a. 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 
b. 12.5 U.L. is the LOW drive factor and 25 U.L. is the HIGH drive factor. 


TRUTH TABLE 
Voc = Pin 14 
GND = Pin 7 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


rezireer|9| 


pecreecrle 
rerrazrar|>| 
i?) 


LOGIC DIAGRAM 
(EACH ADDER) 


FLATPAK (TOP VIEW) 


INPUTS 


OUTPUTS 


NC — No internal connection 
Positive logic: See truth table 
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HIGH SPEED TTL/MSI e 93H183/54H183, 74H183 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias ~55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5V to+7.0V 
*tnput Voltage (dc) -0.5V to +5.5V 
*Input Current (dc) ~30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 V to+Vcc vatue 
Output Current (dc) (Output LOW) +30 mA 


*Ejither Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


RECOMMENDED OPERATING CONDITIONS 


93H183XM/54H183XM 93H183XC/74H183XC 
: 5.0 5.25 
25 


PARAMETER 


Supply Voltage Vcc (See Note 4) 
Operating Free-Air Temperature Range 


X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging tnformation Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
PARAMETER TYP. UNITS 
(Note 2) | MAX, 


| 0.8 | Volts | Guaranteed Input LOW Threshold Voltage 


Vcc = MAX., Vin = 2.4 V 
Input HIGH Current | 160 | vA cc IN 


| mA | Voc =MAX.,, Vin = 5.5 V 
Input LOW Current 


| -6.0 | mA | Voc =MAX., Vin = 0.4 V, Any Input 
Output Short Circuit Current 
Vcc = MAX. 
(Note 3) 
Supply Current HIGH t | 


Vcc = MAX., Vin = 4.5 V, 
All Outputs HIGH 
Supply Current LOW 


uA 
mA 
mA 
mA 
mA 
93H183/54H183 | Vcc = MAX., Vin =OV 
SWITCHING CHARACTERISTICS (Tg = 25°C) 


LIMITS 
SYMBOL PARAMETER Si] units 
TYP. MAX. 
tPLH Turn Off Delay Input to Output a 
Turn On Delay Input to Output Ld 
NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C, 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 

(4) Voltage values, except interemitter voltage, are with respect to network ground terminal. 


TEST 


SuMeOr FIGURE 


TEST CONDITIONS (Note 1) 


Any Input 


2.0 
2.4 
-40 


48 


TEST 
FIGURE 
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HIGH SPEED TTL/MSI ¢ 93H183/54H183, 74H183 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* 


Each output is tested separately. Each output is tested separately. 


Fig. 7 — Vin, Vou Fig. 2— Vit, VOL 


TEST TABLE 


MEASURE OTHER INPUTS 
it 
NONE 
Cn 
B 
B, Cy 
NONE 
Ch 
A 
Ave 


Each input is tested for both combina- NONE 
tions of states of the other inputs. B 
. A 

Fig. 3. — WH, tit A, B 


Each output is tested separately. Both adders are tested simultaneously. 


Fig. 4— 1095 Fig. 5 — IccH. !ccL 


*Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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HIGH SPEED TTL/MSI ¢ 93H183/54H183, 74H183 


PARAMETER MEASUREMENT INFORMATION 
SWITCHING CHARACTERISTICS 


Vec OUTPUT 


PULSE 
GENERATOR 
( See Note ) 


OUTPUT 
WAVEFORM 1 


T “C1 = 26 pF 


*C._ incluees probe and jig capacitance, Gav ecnnis 15V 
( 
| pe eee pe —Vor 
NOTE: —1 PHL 
The generator has the following characteristics: PRR = 1 MHZ, Zout © 5022. 
TEST CIRCUIT VOLTAGE WAVEFORMS 
Fig. A — SWITCHING TIMES 
TEST TABLE FOR FIG. A (EACH ADDER) 
APPLY 
T . 
be PARAMETER PULSE air Pde Ainalee 
; GENERATOR 
t 
2 
4 
6 a 5: 
8 
3 
A Cc C, 1 
70 : eo | 
i 
Cc Cc 1 
12 ; net ; 
t 
13 A, Cp 1 
14 at. 
18 * Ch 2 
6 
t 
7 Cp, 2 
18 oe 
19 Ae 
20 ae 
21 
c Ca+ 1 
2 : (Le ane ne ae 
23 a Gee 1 
24 aeons) 
26 Cp AB 1 
26 as 
t 
27 a 2 
28 es 
30 es 
31 az 
32 | es 
t 
gop ln Oa | ll 
4 ae 
35 
PLH Cn Coxt 1 
= 
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TTL/MSI 93190/54190, 74190 


93191/54191, 74191 


UP/DOWN DECADE AND BINARY COUNTER 


DESCRIPTION — The 93190/54190, 74190 and 93191/54191, 74191 are Synchronous Up/ 
Down Counters with enable control presetting facility, single line up/down control, cascading 
for multi-decade operation and buffered inputs. The 93190/54190, 74190 is a BCD counter, 
while the 93191/54191, 74191 is a 4-bit binary counter. Synchronous operation is provided by 
having all flip-flops clocked simultaneously so that the outputs change coincident with each other 
when input conditions are met. This mode of operation will eliminate the output counting spikes 
which are normally associated with asynchronous (ripple clock) counters. 


A HIGH at the enable input inhibits counting. A LOW at the enable input and a LOW-to-HIGH 
clock transition triggers the four master/slave flip-flops. The enable input should be changed only 
when the clock is HIGH. The down/up input determines the direction of the count. When LOW, 
the count goes up; when HIGH, the count goes down. 


These counters are fully programmable. The outputs may be preset to any state by placing a LOW 
on the load input and entering the desired data at the data inputs. The output wil! change to agree 
with the data inputs independently of the state of the clock input. This feature allows the counters 
to be used as modulo-N dividers by simply modifying the count length with the preset inputs. 


Two outputs have been made available to perform the cascading function: ripple clock and 
maximum/minimum count. The latter output produces a HIGH level output pulse with a duration 
approximately equal to one complete cycle of the clock when the counter overflows or under- 
flows. The ripple clock output produces a LOW level output pulse equal in width to the LOW 
level portion of the clock input when an overflow or underflow condition exists. The counters can 
be easily cascaded by feeding the ripple clock output to the enable input of the succeeding counter 
if parallel clocking is used, or to the clock input if parallel enabling is used. The maximum/ 
minimum count output can be used to accomplish lookahead for high speed operation. 


Power dissipation is typically 325 mW for either the decade or binary version. Maximum input 
clock frequency is typically 25 MHz and is guaranteed to be at least 20 MHz. 


PIN NAMES LOADING 
L Load Input 1 ULL. 
A,B, C, D Parallel Input 1 ULL. 
E Enable Input 3 ULL. 
CP Clock Input 1 ULL. 
DN/UP Down/Up Input 1 ULL. 
RIC Ripple Clock Output 10 ULL. 
Qa, Og, Qc, Ap Parallel Output 10 ULL. 
Max/Min Max./Min. Output 10 ULL. 


1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW 


LOGIC SYMBOL 


93190/93191 MAX/MIN 


Qn, OR A AD 


Vcc = Pin 16 
GND = Pin8 


93190/54190, 74190 
93191/54191, 74191 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


FLATPAK (TOP VIEW) 


Asynchronous inputs: 
LOW input to load sets OQ, =A, 
Op = 8, O¢ =C,andQp =D 


8-292 


TTL/MSI ¢ 93190/54190, 74190 « 93191/54191, 74191 


LOGIC DIAGRAMS 


DOWN/ DATA ENABLE DATA DATA DOWN/ DATA ENABLE DATA DATA DATA 
CLOCK UP INPUT A G CLOCK UP INPUT A G INPUT B INPUT C INPUT D LOAD 
9 9 9 9 ° 9 


ine 


Ea = oa f+] 
ir sf UJ cs = | encom f 
byt OUTPUT ourrut Ap outeur ory ourbur A outeur Qp PLE maxinn outeut Qn output Qg outeut a outut Qp 
DECADE COUNTER BINARY COUNTER 
93190/54190, 74190 93191/54191, 74191 


TYPICAL LOAD, COUNT, AND INHIBIT SEQUENCE 


t 
Api ee 

A fit 
ee 


ot 
Bacio ee ee ee oy ee es 
DATA Cae Se a ee 
INPUTS pa nee a Se Boe rete ake 
Mali Sey een ee ee ee Ge eres, Bo 

i 
D Gee re ee ae g ee begs Loe ae: (og tae ae phe 
Sey a eee NE ee 2 Se ees 


Ope i ee 
ul 


1 

agree hy — The following sequence is illustrated: 

i nee 1. Load (preset) to BCD seven. 
p___] | 1 J l 


era n 2. Count up to eight, nine (maximum), zero, one, and two. 
MANIMIN Cen a he te 3. Inhibit. 
RIPPLE CLOCK __.! ri a SE area (ee ieee 4. Count down to one, zero (minimum), nine, eight, and seven. 
1 


4 
t 
i 
I 
1 
I 
1 
1 
1 
1 
1 
1 
{ 
1 
|}-—count up} | - — count vown 


Count up to fourteen, fifteen (maximum), zero, one, and two. 
Inhibit. 
Count down to one, zero (minimum), fifteen, fourteen, and thirteen. 


i7118 9 O 12 24211 O 9 8 7 
al INHIBIT 
LOAD 
DECADE COUNTER 
93190/54190, 74190 
Load | 
a mesg ios re 
DATA foo eee amt 
ite Ke Sg a a gg 
Sina oh ee 
ctock FELL 
pown/uP Lit 1 
ENABLE i { 
zi =- i The following sequence is illustrated: 
Og -= i Load (preset) to binary thirteen. 


all aa 


i 
RIPPLE CLOCK __ J i 
i 1 


a . 
13'114 46 0 12 2 1 9 15 14 13 


{ Ik count up ar. COUNT DOWN — 


LOAD 


BINARY COUNTER 
93191/54191, 74191 
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TTL/MSI ¢ 93190/54190, 74190 « 93191/54191, 74191 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature 

Temperature (Ambient) Under Bias 

Vcc Pin Potential to Ground Pin 

*Input Voltage (dc) 

*Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 


~65°C to +150°C 
—55°C to +125°C 
~0.5V to +7.0 V 
-0.5V to +5.5 V 

-30 mA to +5.0 mA 
-0.5 V to +Vcc¢ value 
+30 MA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


RECOMMENDED OPERATING CONDITIONS 
PARAMETER 


Supply Voltage Vcc 
Operating Free Air Temperature Range 


' HIGH Level 
Normalized Fan Out from Each Output, N 


LOW Level 


Input Clock Frequency, fojgck 

Width of Clock Input Pulse, ty(clock) 
Width of Load Input Pulse, tyw(joad) 

Data Setup Time, tsetup (See Fig. 1 and 2) 
Data Hotd Time, thold 


93190XM/54190XM 
93191 XM/54191 XM 


93190XC/74190XC ; 
93191XC/74191 XC 


MAX. 


20 
ns 
ns 
ns 
ns 


Twin. [tye [ wax_| 
[ar | 80 | sa5_| 
ea 
ar TS Se ae 
ee aes ae 
eles = es 
ae eee 
a a ee 
a ts) Pea 
as ea eS 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


SYMBOL PARAMETER 


Vif Input HIGH Voltage 
VIL Input LOW Voltage 
Vep Input Clamp Diode Voltage. 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH 


Current Enable Input 
Input LOW Other Inputs 


Current Enable Input 

Output Short Circuit Current ~20 
(Note 3) 

Supply Current (Note 4) 


NOTES: 


ae 
ee 
2.4 
Input Current at Max Input Voltage ae 
[ Other Inputs | 
| 
si 


LIMITS 


TEST CONDITIONS (Note 1) 


Guaranteed Input HIGH Threshold Voltage 
Guaranteed Input LOW Threshold Voltage 
Vcc = MIN., Ipy = —12mA 

Vcc = MIN., loH = -800 vA, 

Vin =2.0V,ViL=0.8V 

Vcc =MIN., lot = 16 mA, 

Vip =2.0V, Vi_L =0.8V 

Voc = MAX., Vin = 5.5 V 


Vcc = MAX.,, Vin = 2.4 V 


Vcc = MAX., Vin =0.4V 


93190/54190; 93191/54191 
cc = MAX. 
93190/74190; 93191/74191 


Vcc = MAX. 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 


device type. 


(2) Typical limits are at Vec = 5.0 V, 25°C. 
(3) Not more than one output should be shorted at a time. 


(4) Icc is measured with all inputs grounded and all outputs open. 
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TTL/MSI ¢ 93190/54190, 74190 « 93191/54191, 74191 


SWITCHING CHARACTERISTICS (Tj = 25°C) 


SYMBOL PARAMETER 


oe A TEST CONDITIONS 
MAX. 


TYP. 


Max. Input Clock 


= 
<= 
N 


f 
man Frequency 


tPLH Load Input to 

tPHL Qa, Og, Qc, Ap Output 

tPLH Data Input A, B, C, D, to 

tPHL Qa, Qg, Qc, Qp Output Voc =5.0V 

tPLH Clock Input to Ripple hw Cy = 15 pF 
t 

tPHL Clock Outpu Ri = 4002 


(See Fig. 1 and Fig. 3 thru 7) 


tPLH Clock tnput to 

tPHL Qa, QB, Qc, Ap Output 
tPLH Clock Input to 

tPHL Max./Min. Output 

tPLH Down/Up Input to 

tPHL Ripple Clock Output. 
tPLH Down/Up Input to 
tPHL Max./Min. Output 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS 


OUTPUT Vec 


R, = 4002 


*C_ = 15 pF 
| INPUT 
(SEE NOTE) 


*Cy_ includes probe & jig capacitance. 


Fig. 1 - LOAD CIRCUIT FOR SWITCHING 
TIME MEASUREMENT NONINVERTING 


OUTPUT 


INVERTING 
OUTPUT - 


DATA 
INPUT 
(SEE NOTE) 
— See waveform sequences in Figures 4 through 7 for propa- 
LOAD ‘ i : gation times from a specific input to a specific output. For 


INPUT i eects f ; 
(SEE NOTE) } simplification, pulse rise times, reference levels, etc., have 
not been shown in Figures 4 through 7. 


. Fig. 3 - GENERAL VOLTAGE WAVEFORMS FOR 
Fig. 2— SETUP TIME VOLTAGE WAVEFORMS PROPAGATION TIMES 


NOTE: 
The input pulses are supplied by generators having the following characteristics: Zout = 502, duty cycle < 50%, PRR <1 MHz. 
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TTL/MSI e 93190/54190, 74190 « 93191/54191, 74191 


PARAMETER MEASUREMENT INFORMATION 
SWITCHING CHARACTERISTICS (cont'd) 


LOAD | j } j 
ANY DATA INPUT f | | 


CORRESPONDING 
Q OUTPUT 


, PHL tPLH —o 


NOTE: Conditions on other inputs are irrelevant. 


Fig. 4-— LOAD TO OUTPUT AND DATA TO OUTPUT 


LOAD | 
DOWN/UP | 


NOTE: All data inputs are LOW. 


Fig. 5 — ENABLE TO RIPPLE CLOCK, CLOCK TO RIPPLE CLOCK, DOWN/UP TO RIPPLE CLOCK, AND DOWN/UP TO MAX/MIN 


DATA INPUTS 
{SEE NOTES 1 TO 3) 


eee aaa | eee a ea 


OUTPUT(S) UNDER TEST < 


ENABLE = LOW 


NOTES: 

1. To test Qa, Qp, and Q¢ outputs of 93190/54190: Data inputs A, B, and C are shown by the solid line. Data input D is shown by the 
dashed line. 

2. To test Op output of 93190/54190: Data inputs A and D are shown by the solid line. Data inputs B and C are held at the LOW logic 
level. 

3. To test Qg, Qg, Qc, and Qp outputs of 93191/54191: All four data inputs are shown by the solid line. 


Fig. 6 — CLOCK TO OUTPUT 


LOAD | | | 
DATAA 


DATA B,C, AND D 
{SEE NOTE) 


DOWN/uP 
CLOCK 
(ee | | —-! 1 \ 


—  —'PLH ee PHL | PeatPLH ye PHL 
MAX/MIN 


ENABLE = LOW 


NOTE: Data inputs B and C are shown by the dashed line for 93190/54190 and the solid tine for 93191/54191. Data input D is shown by 
the solid line for both devices. 


Fig. 7 - CLOCK TO MAX/MIN 
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TTL/MSI! 93196/54196, 74196 
93197/54197, 74197 
HIGH SPEED DECADE AND BINARY COUNTER 
E ANNOUNC 


DESCRIPTION — The 93196/54196, 74196 and 93197/54197, 74197 High Speed Counters will 
provide either a divide-by-two and a divide-by-five counter (93196/54196, 74196) or a divide-by- 
two and a divide-by-eight counter (93197/54197, 74197). The counters are fully presettable to any 
output state by placing a LOW on the count/load input and entering the desired data at the data 
inputs. The outputs will change to agree with the data inputs regardless of the state of the clocks. 


LOGIC SYMBOL 


These counters may also be used as 4-bit latches by using the count/load input as the strobe and 
entering data at the data inputs. The outputs will directly follow the data inputs when the count/ 
load is LOW, but will remain unchanged when the count/load is HIGH and the clock inputs are Ssideaainn 
inactive. 

These high spzed counters will accept céunt frequencies of 0 to 50 MHz at the clock 1 input and atte eae 
O to 25 MHz at the clock 2 input. During the count operation, transfer of information to the 
outputs occurs on the negative-going edge of the clock pulse. These counters feature a direct clear 


which, when taken LOW, sets all outputs LOW regardless of the states of the clocks. 
All inputs are diode-clamped to minimize transmission-line effects and simplify system design. 


Typical power dissipation is 240 mW. Gnd = Pin 7 
PIN NAMES LOADING 
(Note a) 
Pa, Pg, Pc, Pp Parallel Inputs 1 ULL. CONNECTION DIAGRAM 
CPy, CP2 Clock Inputs (Note b) ZULL: DIP (TOP VIEW) 
CLEAR Clear Input 2 ULL. 
COUNT/LOAD Count Load Input 1 ULL. 
Qa, QB, Qc, Ap Parallel Outputs 10 ULL. 
neTES: 1 L Beountitoao “ccf 14 


(a) 1.U.L. = 40 ZA HIGH/1.6 mA LOW 
(b) CPz — 3 U.L. on 93196 


LOGIC DIAGRAM 
93196/54196, 74196 - 93197/54197, 74197 


DATA Pa o 
COUNT/ , 
LOAD 
CLEAR o 

CLOCK 1 o 


CLOCK 1° 


FLATPAK (TOP VIEW) 


CLOCK 2° 


CLOCK 20 


DATA Pp o—__— 


Asynchronous input: LOW input to 
clear sets On, Qp, Qc and Qn LOW. 
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HIGH SPEED TTL/MSI e 93196/54196, 74196 « 93197/54197, 74197 


RECOMMENDED OPERATING CONDITIONS 


93196XC/74196XC 
93197XC/74197XC 


93196XM/54196XM 
93197XM/54197XM 


Pp 


Cc 
< 
a 
n 


= 
- 


PARAMETER 


Ss 


> 


A 


x 
—| 
< 
= 


< 


4 
oa 


Supply Voitage Vcc 5.25 Volts 


~~ 
Oo 

° 
ie) 


Operating Free-Air Temperature Range 
Normalized Fan Out from Each Output, N 
HIGH Logic/LOW Logic 

Count Frequency (See Fig. 1) CP ICP 0/0 


20/10 — 20/10 ULL. 


N 
— 
N 
a 
= 
~ 
oO 
N 
a 


50/25 0/0 50/25 MHz 


Sie Wide Meee a ee it ie —_—aee ns 
e ee Fig. 
pa cca 8. "| Glear/Load 15/20 15/20 fo 
Input Hold Time, thoiqg HIGH & LOW tw tw He 
(See Fig. 1) Level Data (Load) (Load) 
Input Setup Time, 
: e ; HIGH Data/LOW Data 10/15 10/15 ns 
tsetup (See Fig. 1) 
Count Enable Time, tenable» (ee Fig. 1 ee a: 
Clock Input Pulse Fall Time t¢ (See Fig. 1) yee to a 75 ine al ns 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


*Count enable time is the interval immediately preceding the negative-going edge of the clock pulse during which interval the count/toad and 
clear inputs must be both HIGH to ensure counting. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) 
MIN. (Note 2) MAX. 


VI Input HIGH Voltage a Volts Guaranteed Input HIGH Voltage 
Vit Input LOW Voltage aaa Ea Volts Guaranteed Input LOW Voltage 
VcbD Input Clamp Diode Voltage Pt] Volts Vcc = MAX., jn = -12 MA 


Voc = MIN., IoH = -800 HA, 
VOH Output HIGH Voltage 2.4 Volts ce OH , 

ViH=2.0V, Vip =0.8V 

V =MIN., | = 16 mA, (Note 4 
VOL Output LOW Voltage } vores | cc OL mA, (Note 4) 
a 


Input Current at Max. Input 


Data, Count/Load 


NH 
a me | 


Data, Count/Load 


Clear 
CP2 
CP, 
CP2 


Vip = 2.0 V, Vit =0.8V 


p10 | A Vcc = MAX., Vin = 5.5 V 
Ea ne 


93196/54196, 74196 
Vin=24V 
93197/54197, 74197 


Voltage 


m1 
Mb 


Input LOW 
Ne ‘ [r,s 


= Fe 


Output Short Circuit Current 


93196/54196, 74196 


93197/54197, 74197 
93196/54196, 93197/54197 
Vcc = MAX. 


93196754196, 74196 | NIN” O° 


NO 
o 


| 
N 
[o) 


A 

A 
mA 
mA 
mA 
mA 
mA 
mA 
mA 


los 


(Note 3) -57 | mA ___|__93196/74196, 93197/74197 
NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical timits are at Voc = 5.0V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) OQ, outputs are tested at }Q_ = 16 MA plus the limit value of 1), for the clock 2 input. This permits driving the clock 2 input while fanning 
Out to 10 Series 54/74 loads. 

(5) lec is measured with all inputs grounded and all outputs open. 
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HIGH SPEED TTL/MSI « 93196/54196, 74196 « 93197/54197, 74197 


TYPICAL COUNT CONFIGURATIONS 


93196/54196, 74196 93196/54196, 74196 


TRUTH TABLES 
The output of flip-flop A is not internally con- 
nected to the succeeding flip-flops; therefore, the DECADE (BCD) BI-QUINARY (5-2) 


count may be operated in three independent modes: (See Note A) (See Note B) 


OUTPUT OUTPUT 
COUNT 
Dp Qc Og Qa 


1. When used as a BCD decade counter, the clock 2 
input must be externally connected to the Qa 
output, The clock 1 input receives the incoming 
count, and a count sequence is obtained in 
accordance with the BCD count sequence truth 
table shown at the right. 


O 


Qa AD Ac 


rc 


2. If a symmetrical divide-by-ten count is desired 
for any application requiring division of a binary 
count by a power of ten, the Qp output must 
be externally connected to the clock 1 input. 
The input count is then applied at the clock 2 
input and a divide-by-ten square wave is obtained 
at output OQ, in accordance with the bi-quinary 
truth table shown at the right. 


oe Dele ee Ee ee 
OMAN OOA WN =H O 
DE rae ee 
a a Oe Pe SI ce a 
Pere err are 
Fr so is a. wr ee Fe 


a ae | a io ci Ca Ok 
a ea as a ee 


oOnAnr Oat WNH HO 


ce meee es Sa A FS aa Na a 


3. For operation as a divide-by-two counter and a 
divide-by-five counter, no external interconnec- 


tions are required. Flip-flop A is used as a binary NOTES: 
element for the divide-by-two function. The A. Output Qa connected to clock 2 input. 
clock 2 input is used to obtain binary divide-by- B. Output Qp connected to clock 1 input, 


five operation at the Qp, Qc, and Op outputs. 
In this mode, the two counters operate inde- 
pendently; however, all four flip-flops are loaded 
and cleared simultaneously. 


93197/54197, 74197 93197/54197, 74197 
TRUTH TABLE 
The output of flip-flop A is not internally connected to the succeeding flip-flops, therefore the (See Note A) 
counter may be operated in two independent modes: OuTeUr 
1. When used as a high speed 4-bit ripple counter, output Qa must be externally connected to the O re) QO re) 
clock 2 input. The input count pulses are applied to the clock 1 input. Simultaneous divisions D Cc B A 


r 
cr 


by 2, 4, 8 and 16 are performed at the Qa, Qp, Qc, Ap output as shown in the truth table at 
the right. 


2. When used as a 3-bit ripple counter, the input count pulses are applied to the clock 2 input. 
Simultaneous frequency divisions by 2, 4 and 8 are available at the Og, Qc, and Qp outputs. 
Independent use of flip-flop A is available if the load and clear functions coincide with those 
of the 3-bit ripple counter. 


— 
OO ON OAR WN - O 


Be Ei a Se. re 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


2 Por oe ee oe ee 


-= = 4 = 
oh WN 


jac Se or 2D ie ae Se ee 


NOTE: 
A. Output Qa connected to 
clock 2 input, 


ABSOLUTE MAXIMUM RATINGS (above which the useful! tife may be impaired) 


Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5 V to +7.0 V 
*iInput Voltage (dc) -0.5 V to +5.5V 
*Input Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 V to +Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Ejither input Voltage limit or [nput Current limit is sufficient to protect the inputs. 
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HIGH SPEED TTL/MSI « 93196/54196, 74196 e 93197/54197, 74197 


SWITCHING CHARACTERISTICS (Tp = 25°C) (see Fig. 1) 


TEST CONDITIONS 


93196/54196, 74196 


| ons =|: 93197/54197, 74197 


PARAMETER 


LIMITS 
UNITS 
TYP. MAX. 
(MAX. Input Count Frequency) 


fMAx 


Clock 1 Input to Qa, Output. 


wh ese Sy 
N1O 6/O 
=_ji—_ = 
oO}; oO N 
Ss 
a 
N 


Clock 2 Input to Qg Output 


14 21 

Clock 2 Input to Qc Output 2 36 
oc u 

Cre 28 42 


Vcc =5V 
Ri = 400 2 
Cy. = 15 pF 


Ww 
fo) 
NO 


Clock 2 Input to Qp Output 


93196/54196, 74196 
93197/54197, 74197 


S 
NR 


= _ 
fey) No 


Clear Input to Any Output 37 


A, B, C, D Inputs to 24 
Qa, Og, Oc, Ap Outputs 25 38 

22 33 
Load Input to Any Output 24 


i 


PARAMETER MEASUREMENT INFORMATION 
Veo 


TO OUTPUT 
UNDER TEST 


ass 


*C, includes probe and jig capacitance. 


LOAD CIRCUIT 


be >| twiclock) 
OCK10R H SSS 3.5V 3.5V 
cu / \ counT/LoAD 
1.5V 1.5V OR CLEAR 1.5V 
I 


OUTPUT 
Qn, OB, Oc, or Ap 


t 
tenable-™ 


OUTPUT Aree OUTPUT 
Qa, Ag, Qc, or Op 5s Qa 
OL ——— VoL 


CLOCK-MODE VOLTAGE WAVEFORMS CLOCK ENABLE TIME VOLTAGE 
WAVEFORMS 


te —_—___—»— tw(clear) 
t 


COUNT/LOAD 
INPUT 


' 
{ 
t} 
4 re tPHL tPLH—+ 
4 


OUTPUTS 15V 
Qa, Og, Oc, AND Qp 


CLEAR AND LOAD VOLTAGE WAVEFORMS | 


NOTES: 

1. The input pulse generator has the following characteristics: for testing fmax, Vit =0340.1V, 
duty cycle = 50%, t, < 5.ns, and ts < 5 ns; for all other measurements Vy; = 0, PRR <1 MHz, 
duty cycle «= 50%, t, < 5 ns, and unless otherwise specified, t¢ <5ns, 

2. Fail time of clock 1 is measured with count/load and clear high. When measuring clock enable 
time, tp < 5 ns. 

3. Uniess otherwise specified, OQ, is connected to Clock 2. 


Fig. 1 
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TTL/MSI 93198/54198, 74198 


8-BIT SHIFT REGISTER 


DESCRIPTION — The 93198/54198, 74198 are Bidirectional Registers that are designed to incor- 
porate virtually all of the features a system designer may want in a shift register. The 93198/54198, 
74198 feature 35 MHz shift frequency, parallel inputs, parallel outputs, right-shift and left-shift 
serial inputs, operating mode-control inputs and a direct overriding clear line. The register has four 
distinct modes of operation: (1) parallel (broadside) load, (2) shift right (in the direction Qa 
toward Q}4), (3) shift left (in the direction Qy toward Qa), (4) inhibit clock (do nothing). 


Synchronous parallel loading is accomplished by applying the eight bits of data and taking both 
mode control inputs, Sg and S1, HIGH. The data is loaded into the associated flip-flop and appears 
at the outputs after the positive transition of the clock input. During loading, serial data flow is 
inhibited. 

Shift right is accomplished synchronously with the rising edge of the clock pulse when Sg is HIGH 
and Sj is LOW. Serial data for this mode is entered at the shift-right data input. When Sg is LOW 
and S41 is HIGH, data shifts left synchronously and new data is entered at the shift-left serial input. 


Clocking of the flip-flop is inhibited when both mode control inputs are LOW. The mode controls 
should be changed only while the clock input is HIGH. 


Typical power dissipation is 360 mW and all inputs are diode-clamped. 


PIN NAMES LOADING 
Pa to Py Parallel! Data Inputs 1 ULL. 
So, $1 Mode Control Inputs 1 ULL. 

L Shift Left Serial Input 1 ULL. 
R Shift Right Serial Input 1 ULL. 
CP Clock (Active HIGH Going Edge) Input 1 ULL. 
cL Clear (Active LOW) Input 1 ULL. 
Qa to Qy Data Outputs 10 U.L. 
1 Unit Load (U.L.) = 40 UA HIGH/1.6 mA LOW 
TRUTH TABLE OPERATION OF MODE CONTROL 


INHIBIT CLOC 
SHIFT RIGHT 
SHIFT LEFT 
PARALLEL LOAD 


LOGIC DIAGRAM 


SHIFT 
PH LEFT CLEAR 
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LOGIC SYMBOL 


3°95 7 9 16 17 19 


Pa Pa Po Ph Pe Pe Pg 
93198/54198, 74198 


Op Ag Aq Op Oz O¢ OG 


4 6 8 16 14 16 18 


Vcc = Pin 24 
GND = Pin 12 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


Positive logic: See truth table for 
mode control (Sg, S4) 


TTL/MSI ¢ 93198/54198, 74198 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -~65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5V to+7.0V 
*Input Voltage (dc) -0.5V to +5.5V 
*tnput Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 V to+Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


RECOMMENDED OPERATING CONDITIONS 


93198XM/54198XM 93198XC/74198XC 
PARAMETER 
MAX. TYP. MAX. 


Supply Voltage Vcc 


Operating Free-Air Temperature Range | 55 


~ 
o 


HIGH Level 


Normalized Fan Out from Each Output, N 
LOW Level 
Input Count Frequency, fegunt 


Width of Clock or Clear Pulse, ty, (See Fig. 1) 
Mode-Control Setup Time, tsetup 


N 
Oo 


ns 
ns 
Data Setup Time, tsetup (See Fig. 1) ns 


Hold Time at Any Input, thoig (See Fig. 1) ns 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) 
(Note 2) | MAX. 


VIH 2.0 Guaranteed Input HIGH Voltage 
VIL Guaranteed Input LOW Voltage 
2.4 Vcc = MIN., Ioy = -800 HA, Vix = 2.0 V, VIL = 08 V 
Voc = MIN., IoL = 16 mA, Vin = 2.0 V, VyL = 0.8 V 
Input Current at MAX. 


Output Short Circuit Current | ~20 
(Note 3) 


eee 

ae 

ae 

i 

Ed Vcc = MAX., Vin = 5.5 V 
Pe al Vcc = MAX., Vin = 2.4 V 
— Vcc = MAX., Vin = 0.4 V 
fecal 


93198/54198 
93198/74198 


Vcc = MAX. 


Vcc = MAX., Sg, $4 = 4.5 V 

CP = Momentary GND then 4.5 V 
CL, Pa to Py = GND 

All Outputs are Open 


Supply Current 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 
Maximum Input Count 
25 35 
Frequency 
Vcc = 5.0 V 
Turn On Delay Clear to 
23 35 CL = 15 pF 
Output 
Ri = 400 2 
Turn Off Delay Clock to 
17 26 
Output 
pe | mo fo jm 


Turn On Delay Clock to 
Output 
NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 


(see Fig. 1) 
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TTL/MSI e 93198/54198, 74198 


TYPICAL CLEAR, LOAD, RIGHT-SHIFT, LEFT-SHIFT, INHIBIT, AND CLEAR SEQUENCES 


| 
i} 
$422 
CLEAR sfx gases gt ee a ee a es 
F i 
i 
SERIAL -R— catia 
DATA { ; 
inputs \L— PLE Lee Lesa a 
1 


PARALLEL | pPp— 


DATA (ai | ‘ 
INPUTS be a 
PG er | 
md i TT : : 
PH ita Lt ted | 
Gea ed eee ee ee 
Opty ef ee a 1 
Sig Ls el an ne a ee ee 
OUTPUTS Qp-! —t 3 ! 
Oe oh te ed le oe op Es Fae Rf es 
Of _ i al t ‘ 
Qg7I H H 1 
Quy t H HY L H L H L H SIT A H i H l H L H L H am ae 
1 | b———sHIFT RIGHT -{ -—--—~-SHIFT LEFT of INHIBIT —+4 
CLEAR LOAD CLEAR 
SWITCHING PARAMETER MEASUREMENT INFORMATION 
LOAD FOR OUTPUT UNDER TEST TEST TABLE FOR SYNCHRONOUS INPUTS 
OUTPUT ‘Vcc DATA INPUT OUTPUT TESTED 
FOR TEST (SEE NOTE 3) 
FROM 
OUTPUT BAsttyet 
UNDER Qg at t,+1 
TEST Oc at t,+1 


Op at t,+1 


Og at tht 
Qf at ty+1 
Og at ty+1 


| 
if 


*C__ includes probe and jig capacitance. PH Qy at th+1 
L Serial Input Qa at ty+8 


R Serial Input Qy at tyt8 


t r) o— 
me wleteery 3V 
CLEARPULSE 15V 


15V 
tnt? (See Note 4) tht] 
th th 


| 
| a 
t 


i, pean 
| | em BV 

CLOCK PULSE 1.5 V 15V 1.5V _ fe \_ 
| I \__tsetup +) ke thoid Ov 


— mulclocis aan le thoid -tset, be | ay 
{ up | | 
DATA 
1.5V |4¥1.5Vv 15V 1.5V 
INPUT ‘ 7 K pin K i, ay 


(SEE TEST 
| 
tPHL 


| 
TABLES) 
—el t 
(clear-Q) C= —e{ tPLH le (CLK-Q) 


| (CLK-Q) + —-—-—— VOH 
OUTPUT Q 15V 1.5V 1.5V 
VOL 


VOLTAGE WAVEFORMS 


NOTES: 
1. The clock pulse has the following characteristics: ty (clock) # 20 ns and PRR = 1 MHz. The clear pulse has the following characteristics: 


tw(clear) = 20 ns and thold = 0 ns. When testing fryax, vary the clock PRR. 
2. Aclear pulse is applied prior to each test. 
3. Propagation delay times (tp, jy and tpyy_) are measured at t,+1. Proper shifting of data is verified at t,+8 with a functional test. 
4. th = bit time before clocking transition 
tyh+1 = bit time after one clocking transition 
Fig. 1 | 
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tht+8 = bit time after eight clocking transitions 


